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Editorial

Fork in the Road: Pick 
Research and Publication

Raymond L. Rosales, MD, PhD 
Chief Editor

I see clinicians often and when time is kind, a 
conversation about research ensues. There is always 
interest but to actually engage in research, many 
shake their heads and sigh “no time.” I wonder 
about lost opportunities to learn and study diseases 
when clinicians are not inclined to or not supported 
in research.

At every stage of medical education, training, 
and professional practice whether in academia or 
in clinic or hospital, physicians inevitably encounter 
a fork in the road. The paths of clinician and/or 
academician are large lanes in the highway, yet at 
a junction, the highway becomes two roads, one to 
remain as clinician or academicians and the other 
to pursue research and publication. As well-known, 
many choose to remain in clinic or in classroom. 

In reality, those seemingly divergent paths are 
parts of the ecosystem of medicine and service to 
public health. The clinicians and faculty can and 
have been doing research although their numbers 
are few.

To do research, long hours of training are required, 
and a few even pursue PhD to become physician 
scientists. Medical students, faculty, and clinicians 
who are inclined to do research need infrastructure 
for research support. From training to conducting 
clinical research to writing protocols, clinical reports, 

and eventually publishing, they need support every 
step of the way. 

Publication of findings is an integral and final 
step in the research process. Whether the outcome 
validated or invalidated the hypothesis, research 
findings should be published. The public should 
know and there will always be learning that can 
build further research. 

Here in JMUST, we have an academic journal with 
peer reviewers to assure quality of content before 
publication. We also have an electronic platform for 
submissions and authoring for seamless accessibility 
and review. As soon as approved for a particular 
issue, the articles are electronically published for the 
world to see. 

We encourage our readers to join our path: 
research and publication! 

For our JMUST October 2022 issue, we have 
14 articles, which are as follows: four articles on 
clinical research, four articles on case reports, two 
viewpoint articles, and one article each on meta-
analysis, telemedicine research, medical education, 
and clinical trial application.

Grateful as always to our editorial team and 
peer reviewers both here and internationally. We 
cannot thank you enough for sharing your time and 
expertise.

http://www.jmust.org

https://doi.org/10.35460/2546-1621.2022-0086
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Geriatric Medicine in the Medical 
Curriculum: A MUST in the 

Globally Aging World

Leilani B. Mercado-Asis, MD, PhD, MPH, MEd (DE)1,2  
Ma. Lourdes Domingo-Maglinao, MD2

ABSTRACT

Geriatrics is a branch of medicine concerned with 
diagnosing, treating, and preventing diseases in 
older people and problems specific to aging. The 
World Health Organization (WHO) has reported that 
the number of people aged 65 or older is projected 
to grow from an estimated 524 million in 2010 to 
nearly 1.5 billion in 2050. The burden of diseases 
in the aging population will dramatically impact 
healthcare expenses in low- and middle-income 
countries and even developed ones. A preventive 
approach is essential. The role of medical institutions 
and inclusion of geriatrics in the medical curriculum 
have become important. However, incorporating 
geriatrics into the medical curriculum is associated 
with various issues and challenges: compact pre-
existing curriculum, attitudes of teachers and 
students, and shortage of teaching geriatricians. An 
individualized institutional approach to curricular 
integration guided by the American Geriatrics 
Society’s minimum required competencies for the 
undergraduate will circumvent these challenges.

Key words: geriatric medicine, geriatrics, 
aging population, medical curriculum, curriculum 
integration

INTRODUCTION

The lowered fertility rate and improvement in life 
longevity have shifted the demographics of the 
global population to increased numbers of aging 
individuals, and thereby population aging will 
accelerate fast to reach 1.5 billion people over 
65 years old by 2050, more than the younger 
population (Figure 1).[1] Between 2015 and 2050, 
the proportion of the world’s population over 60 
years will nearly double from 12% to 22%.[2] This 
demographic change is observed globally and more 
so in developing countries.[2] In 2050, 80% of older 
people will live in low- and middle-income countries. 
All countries face significant challenges in ensuring 
their health and social systems are ready to make 
the most of this demographic shift.[2]

The aging population will increase non-
communicable chronic diseases like heart disease, 
hypertension, cancer, diabetes, stroke, lung 
diseases, and mental health problems. By 2030, 
non-communicable diseases are projected to be 
more than one-half of the disease burden in low-
income countries and more than three-fourths in 
middle-income countries.[1] Associated with these 
healthcare burdens are socioeconomic challenges. 
Family structures are changing with fewer options 
for caring aged members. Shifting patterns of 
work and retirement schemes increase health and 
pension system strains. Escalating social insurance 
expenditures puts pressure on sustainability of these 
systems. Social entitlement programs, labor, trade, 
and savings demand new fiscal approaches, and 
with rapid population growth there is intensified time 
pressure [1,3].



 Prof. Leilani B. Mercado-Asis, MD, PhD, MPH, MEd (DE),
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Overall, the burden of diseases in the aging 
population will dramatically influence health care 
expenses with increasing demand per capita 
expenditures affecting not only the low- and middle-
income countries but even the developed ones.[1-
3] The expenses include education of the health 
workforce, improvement and update of facilities, and 
coverage of health care maintenance. Prevention 
remains the primary goal and most cost-effective 
approach to caring for aging people.[1,3]

The scarcity of knowledge about leading health 
issues in older people has hampered a practical 
preventive management approach. Therefore, we 
must increase our understanding of the complex 
evolution of health and well-being and determinants 
in older adults.[3] The role of medical schools has 
long been recognized to be significant in addressing 
health issues in the elderly through the introduction of 
Geriatric Medicine in the curriculum.[4-7] Although 
surveys on teaching geriatrics in the US and 
European institutions have shown progress, there 
remains a considerable need for reinforcing and 
harmonizing geriatric teaching activities to prepare 
the next generation of medical doctors to address 
the projected increase in chronic and disabled 
older patients.[6,7] This article will elaborate on the 
relevance, importance, challenges and solutions, 
and overall advantages of incorporating geriatrics 
into the medical curriculum.

Importance and Relevance of Geriatrics 
Medicine in the Medical Curriculum: The Role 
of Medical Schools in the Problem of Increased 
Aging Population

There are three (3) phases of medical education: 
medical school (undergraduate medical education), 
residency training [graduate medical education 
(GME)], and continuous education and improvement 
[continuing medical education (CME)]. The emphasis 
in medical care for the elderly has shifted from treating 
acute conditions to managing more chronic illnesses, 
and physicians now increasingly treat aging-related 
problems.[8] Tackling these medical concerns at the 
level of primary education is essential. This approach 
and strategy will provide a significant foundation for 
higher clinical practice levels (GME and CME) to 
care for aged individuals. Therefore, remodeling the 
medical curriculum to include geriatric medicine is 
a must as an early strategy to address the didactic 
aspect of the problem. 

Global Status of Geriatric Medicine in the 
Medical Curriculum

The 2012 report of a survey among Canadian 
medical schools on the inclusion of geriatrics content 
in the undergraduate and postgraduate curricula 
indicated that only a few institutions heeded such 
instructions.[5] Canadian medical administrators 

Figure 1.  The WHO report on the global aging population projected in 2050. Adapted from Dobriansky, PJ, Suzman RM, 
Hodes, R J. https://www.nia.nih.gov/sites/default/files/2017-06/WPAM.pdf [1]



946 Geriatric Medicine in the Medical Curriculum

suggested that additional instruction in geriatrics 
competencies is unnecessary. Although the teaching 
of geriatric medicine in the undergraduate curricula 
had increased, teaching hours in some schools were 
reduced.[5]

The US national survey on the status of general 
internal medicine residency education in geriatric 
medicine showed variability and very little time 
devoted to geriatric medicine. Moreover, facilitators 
are lacking and have low priority among institution 
directors and administrators. The prominent potential 
barrier to implementing geriatric medicine curricula 
was conflicting time demands with other medical 
subjects.[6]

In a Singaporean medical school report, an 
introductory lecture on geriatric medicine is given 
only in the third year. Exposure to elderly community 
healthcare services is provided within a generally 
short time of geriatric medicine exposure.[4]

In the current setting of the University of Santo 
Tomas Faculty of Medicine and Surgery (UST-FMS), 
geriatric medicine is not structured within the UST-FMS 
curriculum. Generally, clinical teaching is introduced 
in the second year with a one-hour introductory 
lecture for geriatric medicine and nothing in the third 
year. A weekly one-hour discussion of a geriatric 
case among fourth-year medical students is being 
performed by the same faculty staff who gives the 
introductory lecture to second-year medical students.

 Incorporating Geriatric Medicine into the 
Medical Curriculum

In 2017, a framework of Geriatrics 5Ms (Mind, 
Mobility, Medications, Multicomplexity, what 
Matters most) was formulated as a foundation for the 
American Geriatrics Society’s minimum geriatrics 
competencies for graduating medical students. 
Mind includes cognitive concerns, capacity, delirium 
diagnosis, and agitation. Mobility encompasses 
functional assessment, fall risk screening, and fall 
risk management. Medications include medication 
reconciliation, geriatric pharmacology, prescribing 
cascades, and deprescribing. In Multicomplexity, 
there are health equity, transitions of care, hazards 
of hospitalization, atypical presentations, aging 
physiology, frailty, prognosis, individualized 
recommendations, sensory impairment, pressure 
injuries, and urinary incontinence. Moreover 
lastly, what Matters Most includes communication, 

psychosocial and spiritual needs, symptom 
assessment, patient priorities, and advance care 
planning.[9]

Table  1 briefly describes each minimum 
competency. Collaboration with interprofessional 
teams for specific concerns has been emphasized, 
such as pharmacists, physical therapists, 
occupational therapists, audiologists, social 
workers, and chaplains. The role of allied health 
professionals with specialized knowledge and skills 
in dealing with older people’s issues is essential, and 
a multidisciplinary team is required to deliver optimal 
care in response to the needs and aspirations of the 
elderly.[10] In advance care planning, it is essential 
to distinguish between healthcare proxies, advance 
directives, and life-sustaining treatment orders in 
context of the country’s laws in which one is training 
or studying.[9]

Challenges and Solutions in Establishing 
Geriatric Medicine in the Medical Curriculum

Although geriatric medicine has long been 
incorporated into the medical curriculum in some 
western countries, it is still in its early integration 
stage in most medical schools, specifically in the 
Asian region. The challenges in incorporating 
geriatric medicine into the medical curriculum 
are multidimensional - expanding a fully packed 
curriculum, resentment from maximally loaded 
faculty staff, shortage of trained teaching 
geriatricians,[10-14] and the administration’s 
dilemma for salary adjustment. Furthermore, on the 
attitude of students towards the aged [11,15-18], 
Bagri and Tiberius reported that students had not felt 
appropriately engaged in geriatrics, despaired at 
the futility of care, and were depressed and frustrated 
by the decline and death of their patients.[19]

The problem of non-geriatricians teaching 
Geriatrics has been addressed through various 
approaches. Faculty staff was provided with 
intensive training through educational scholarship, 
mentoring with a geriatrician colleague, and 
community and geriatric clinic immersion to develop 
geriatric educational experiences.[20,21] The 
online teaching mode provides ease in unburdening 
teachers’ tasks [22] and salary adjustment and 
provides incentives for enhanced and sustained 
teaching motivation.[23]
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(Continue..)

Table 1.  The 5M framework and minimum competencies with brief descriptions for the undergraduate medical curriculum by the American 
Geriatrics Society.[9]

Framework Minimum Competencies Brief Description

Mind Cognitive concerns
 

Capacity
   
Delirium diagnosis
 
 Agitation management

Use of validated screening tools to differentiate normal aging, delirium, 
dementia, and depression.
 
Identify abilities and capacities for medical decision.
 
A medical emergency to work-up for precipitating factors.
 
Identify underlying cause for treatment strategies to avoid pharmacological 
and physical restraints unless it poses a risk to self and others.

Mobility Functional assessment
 
Fall risk screening
 
 
 
Fall risk management
 

Includes basic and instrumental activities of daily living.
 
Identify intrinsic and extrinsic risk factors, environmental hazards, and 
improper use of assistive devices. Use validated gait and balance screening 
tools.
 
Approach through interprofessional team, such as pharmacists, physical 
therapists, and occupational therapists

Medications Medication reconciliation
  
Geriatric pharmacology
  
 
Prescribing cascades
  
 
Deprescribing

Document dosage, indications, and adherence issues, if any.
 
Review age-related physiologic changes that may impact pharmacokinetics 
and pharmacodynamics.
 
With new symptoms, review drug adverse effects, drug-drug interactions, and 
drug-disease interaction, to avoid prescribing cascade.
 
Optimize medication regimens and deprescribe medications which are 
inappropriate, high risk and lack indication.

Multicomplexity Health equity
 
 
Transitions of care
 
 
Hazard of hospitalization

 
 
Atypical presentations
 
 
 
Aging physiology
 
Frailty
 
Prognosis
 

Individualized 
recommendations
 
 Sensory impairment
 
  
Pressure injuries
 
  
Urinary incontinence

Take steps to address racism, ageism, and sexism to overcome biases and 
address healthcare outcome and healthcare access.
 
Plan of care at discharge based on functional status and community resources 
with accurate and reconciled medication list given to the receiving clinician.
 
Assess for loss of mobility, falls, malnutrition, delirium, pressure injuries, 
infection, inappropriate medication, incontinence, and procedural risks and 
utilize strategies for prevention.
 
Awareness on conditions presenting uniquely in older adults, such as 
infections, surgical emergencies, cardiac conditions, as well as fluid and 
electrolyte abnormalities.

Understand the normal aging process.
 
Recognize and identify spectrum of fit to frail using validated screening tool.
 
Use validated disease-specific or multimorbidity-based prognostic tools as 
well as social and structural determinants of health.
 
Use of prognostic information, frailty status, and patient preference.
 

Screen for hearing, vision, and oral health concerns that may impact 
cognition, function, social isolation, and health outcomes.
 
Identify skin breakdown and routinely examine high-risk pressure injury 
areas.
 
Screen and identify type of urinary incontinence.
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Medical students’ negative attitude towards 
the aged is another essential concern that must 
be recognized and curtailed.[11,16-18] Personal 
contact, prior knowledge of aging, and exposure 
to aged patients have influenced students’ interest 
in geriatric medicine. In a systematic review by 
Meiboom and his group, medical students prefer 
young patients with acute illnesses that can be cured.
[17] Perotta and colleagues have shown that students’ 
prior experience with the aged (grandparents, 
volunteer work for the aged) correlated with interest 
in studying geriatrics.[15] 

Incorporating geriatric medicine into a preexisting 
compact medical curriculum has posed a serious 
challenge.[11] One specific approach is the 
vertical curriculum, whereby educational objectives 
are longitudinally incorporated into other courses 
throughout the four-year medical school curriculum. 
No separate course or clerkship is presented in a 
given year. However, the material is presented in 
existing courses longitudinally throughout all four 
years of medical school.[24] Supiano, et al. have 
shown in their longitudinal observational cohort 
study that student performance in geriatric activities 
led to significant improvement as they progressed 
into their senior years.[25] Moreover, Lee and 
colleagues have demonstrated that students obtain 
higher scores as they acquire higher levels of geriatric 
learning.[26] Introduction of geriatric medicine in 
the first year has shown advantages as students 
acquire early understanding and better perception 

of the health of older persons from healthy aging to 
illness.

The integration of Geriatrics must maintain 
effective geriatric content without expanding the 
program. Several measures have been demonstrated 
for assessing curriculum content in geriatrics and 
summarized in the report by Eleazar and his group.
[27] These include direct observation by a qualified 
faculty member, test question analysis, student 
reports, and course director self-report.[11,27] 
Early on, institutions relied on the course director 
self-reporting to monitor the vertical curriculum in 
geriatrics. Eleazar and colleagues’ research has 
demonstrated that formulating learning objectives 
was a better approach to provide direction and 
clarity for students. It was an effective platform for 
instructors to create a measurable and accurate 
assessment of the individual learner.[27]

Further, curricular integration of geriatric 
medicine into a preexisting loaded medical 
curriculum is a dilemma for the faculty staff and 
administration. If needed, curricular restructuring 
must address concerns of all stakeholders, most 
notably teachers and students. Medina-Walpole 
and colleagues formulated a ten-step model for 
incorporating aging as a curricular theme into 
the undergraduate medical school curriculum 
(Figure 2). Vital operational challenges addressed in 
the scheme are the engagement of course directors, 
tracking the experience of the aging theme, inter-
specialty collaboration and camaraderie, and 
evaluation of students’ attainment of learning 

(Continued)
Table 1.  The 5M framework and minimum competencies with brief descriptions for the undergraduate medical curriculum by the American 
Geriatrics Society.[9]

Framework Minimum Competencies Brief Description

Matters Most Communication
 
  
 Psychosocial and spiritual 
needs.
  
 
Symptom assessment
 
  
 
 Patient priorities
 
  
Advance care planning

Use communication techniques and body language to demonstrate cultural 
sensitivity and respect.
 
Identify the psychological, social, and spiritual needs of an older patient 
and/or caregiver, and recognize signs of caregiver stress, elder neglect, and 
elder abuse.
 
Assess non-pain and pain symptoms to reduce suffering through non-
pharmacologic and pharmacologic treatments, based on the patient’s goals 
of care and safe prescribing principles.
 
Elicit what matters and work with the patient and team to honor these 
priorities.
 
Distinguish among healthcare proxies, advance directives, and life sustaining 
treatment orders, in the context of the laws of the country in which one is 
training or studying.
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objectives. They have shown that the aging theme 
successfully enhanced geriatric curricular content of 
undergraduate education and positively influenced 
the students’ perspectives on learning geriatrics.
[28]

 CONCLUSION AND INSIGHTS

The rate of population aging is fast. Globally, the 
healthcare system will be burdened with significant 
challenges of caring for the aged population. The 
evolution and improvement of the healthcare force 
towards appropriate care for the elderly is a big 
concern.

Medical schools play an essential role in 
addressing the problem of workforce in caring 
for older individuals. Although besieged with 
challenges, the gradual integration of geriatric 
medicine eases the strain of expanding a compact 
preexisting undergraduate medical curriculum. 
Further, empowering nongeriatrician faculty staff 
through continuous mentoring and training is 
imperative. Introduction and inclusion of geriatrics 
in the basic subjects with early exposure of medical 
students as they enter their clinical learning have 
shown promising outcomes for satisfactory clinical 
performance in geriatric medicine as they progress 
to their senior undergraduate years.

Figure 2.  Ten-step model in incorporating aging as a curricular theme into the undergraduate medical school curriculum. 
Adapted from Medina-Walpole A, Clark NS, Heppard B, Dannefer E, Hall W, McCann R, et al. A user’s guide to enhancing 
geriatrics in an undergraduate medical school curriculum: The ten-step model to winning the “geriatric Game.” J Am Geriatr Soc 
2004;52:814–821.
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ABSTRACT

Background: Disruption of neurocognitive 
functioning is one of the most frequent complications 
in patients infected with Human immunodeficiency 
virus. It manifests as a form of subcortical dementia 
characterized by psychomotor slowing, changes in 
mood and anxiety levels and deficits in memory, 
abstraction, information processing, verbal fluency, 
decision-making, and attention. The primary 
objective of this study is to determine the prevalence 
of neurocognitive impairment among HIV-positive 
individuals in the Philippines.
Methods:  This is a cross-sectional study done at 
the outpatient department of a tertiary infectious 
disease hospital located in Manila, Philippines 
conducted from May to July 2015. The Montreal 
Cognitive Assessment – Filipino (MoCA-P) was 
used to differentiate non-cognitively impaired and 
cognitively impaired participants. Demographic 
data was obtained using structured interviews 
including the CD4 count.

Results: One hundred and twelve HIV positive 
patients were examined and 56.7% of them were 
noted to have cognitive impairment while none of 
them met the criteria for dementia. After logistics 
regression analysis, only the CD4 count (x=224) 
was shown to have significant association with 
cognitive impairment (p=0.0001, OR 0.96).
Conclusion: Cognitive impairment was 
significantly associated with low CD4 count, with a 
sensitivity of 100% for a count of <224. More than 
half or 58.7% of subjects with cognitive impairment 
did not show any neuropsychiatric symptoms. 
Neurocognitive impairment is still an important 
component of HIV infection and this study highlights 
the need to further increase awareness regarding 
this HIV complication.

Key words:  cognitive impairment; HIV; dementia; 
HAND

INTRODUCTION

Human immunodeficiency virus (HIV) is a global 
concern causing a wide array of medical 
complications, which could affect the morbidity and 
mortality of the illness.

Despite advances in the treatment of HIV, the 
central nervous system (CNS) is still often affected by 
this disease. Impairment of cognition caused by HIV 
disease is known as HIV-associated neurocognitive 
disorder (HAND). Importantly, compared with 
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unaffected populations, HAND, even in its mild form, 
is associated with lower medication adherence, less 
ability to perform the most complex daily tasks, worse 
quality of life, difficulty obtaining employment, and 
shorter survival.[1]

Disruption of neurocognitive functioning is one of 
the most frequent complications in patients infected 
with HIV. It is estimated that 30% to 60% of HIV-
positive individuals are affected.[2]

HAND manifests as subcortical dementia 
characterized by psychomotor slowing, changes 
in mood and anxiety levels and deficits in memory, 
abstraction, information processing, verbal fluency, 
decision-making, and attention.[3-5]

From 1984 to 2015, there were 25,684 HIV 
Ab sero-positive cases reported in the Philippines. 
In May 2015, there were 748 new HIV Ab sero-
positive individuals confirmed by the STD/AIDS 
Cooperative Central Laboratory (SACCL).[6]

Here in the Philippines, to our knowledge there 
were no reports yet on the prevalence of cognitive 
impairment among HIV patients. The primary 
objective of this study was to determine the prevalence 
of neurocognitive impairment among HIV-positive 
individuals in the Philippines. Specifically, we would 
like to (1) Classify them as non-cognitively impaired, 
cognitively impaired, and dementia, (2) Determine 
the baseline demographics, education level, CD4 
count, presence of family support, and (3) Assess 
the neuropsychiatric symptoms of our patients.

METHODOLOGY

This was a cross-sectional study done at the 
outpatient department of a tertiary infectious disease 
hospital located in Manila, Philippines conducted 
from May 2015 to July 2015 and approved by 
the Institutional Review Boards of the Jose R. Reyes 
Memorial Medical Center and San Lazaro Hospital. 
The following patients were included in the study: (1) 
patients with positive HIV status, (2) age 18 years 
old and above, (3) ability to comprehend study 
procedures, and able to provide informed consent. 
Patients with a diagnosis of severe psychiatric 
disorder (schizophrenia) and severely handicapped 
patients (loss of dominant hand, bilateral blindness, 
deafness) were excluded from the study.

Demographic data was obtained using structured 
interviews. The following data was collected: medical 
and psychiatric history, marital status; education, 

smoking, alcohol and illicit drug use, history of 
hypertension and diabetes, current medications, 
recent CD4 counts, and family support. Several tests 
were used to assess cognitive impairment, functional 
disability, and neuropsychiatric symptoms in all 
participants and are described in Table 1.

Montreal Cognitive Assessment – Filipino 
(MoCA-P) was used to differentiate non-cognitively 
impaired and cognitively impaired participants. The 
MoCA provides some coverage of executive function, 
motor skill, language fluency, and verbal learning. 
Barthel index and Lawton instrumental activities 
of daily living (IADL) scale was used to determine 
functional disability. Neuropsychiatric symptoms 
were assessed using the neuropsychiatric Inventory 
(NPI). The NPI has been used to characterize 
neuropsychiatric symptom profiles in a variety of 
neurological diseases.[7]

Data Processing and Statistical Analysis

Data were described using means and standard 
deviations, frequency counts and percentages. For 
bivariate analysis, t-test was used to analyze the 
difference between means of two groups, and one-
way ANOVA for three or more groups. Fischer’s 
exact test was used to determine the difference in 
frequencies between groups. Multivariate analysis 
was also done using binary logistic regression to 
determine independent factors of the outcome 
variable (cognitive impairment). For all tests, a 
95% confidence level was considered significant 
(p<0.05). SPSS ver 19 was used as the statistical 
software. Accuracy parameters were determined 
using standard formulae.

RESULTS

We initially examined 112 HIV positive patients. The 
mean age of patients was 31.4 years and there was 
a preponderance of males. The mean year of formal 
education was 13.8 years. Majority of the patients 
were single, all with a history of alcohol intake, 
and majority were also smokers. Only one patient 
was found to have hypertension and no patient had 
diabetes. Mean duration of HIV was 24.4 months, 
mean duration of intake of medicines was 13.4 
months, and mean CD4 count was 224.

The parameter used was MoCA–P, using the score 
of 26 as cut-off, majority (56.7%) of them were noted 
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to have cognitive impairment. All of our patients are 
independent in both basic and independent activities 
of daily living, hence none of them met the criteria 
for dementia. There was no sociodemographic and 
lifestyle variable that was significantly associated 
with presence/absence of cognitive impairment, as 
determined by MoCA–P. Duration of HIV, duration 
of intake of medicine and CD4 count, on the other 
hand, were significantly associated with cognitive 
impairment (see Table 2). Scores of those with 
impairment were significantly lower than in those 
without impairment for all components of MoCA, 
except for the “naming” and” orientation” domains, 
where the two groups achieved similar (high) scores 
(see Table 3).

All variables with p-value of <=0.500 were 
entered into a logistic regression model to determine 
the independent factors of cognitive impairment (see 
Table 4). The variables included were sex, years of 
formal education, history of smoking, HIV duration, 
CD4 count, and duration of medication intake. 
Results showed that only CD4 count was significantly 

associated with cognitive impairment (p=0.0001, 
O.R. 0.96). Since the coefficient was negative, it 
indicated an inverse relationship wherein lower 
CD4 counts, specifically less than 224 (average of 
the data set), were associated with the presence of 
cognitive impairment. Odds ratio was 0.96 which 
meant patients with cognitive impairment were 96% 
less likely to have CD4 counts >224 compared to 
those without cognitive impairment.

Neuropsychiatric inventory scale scores did 
not show significant association with cognitive 
impairment (see Table 5). Among those with 
cognitive impairment, 37 or 58.7% did not have 
any neuropsychiatric symptoms while 41.3% had. 
Among those with no cognitive impairment 32/48 
or 66.7% showed neuropsychiatric symptoms.

DISCUSSION

From December 1986 when the first confirmed HIV 
patient in our country was identified, until now there 
are more than 25,000 HIV positive individuals. 

Table 1.  List of Neurocognitive and neuropsychologic tools applied in the present HIV study  

Tools Key features Number of 
items

Time required Maximum score Cut off Sensitivity and 
specificity/
reliability 

Montreal 
cognitive 
assessment
(MoCA)[8] 

Cognitive 
screening tool for 
detection of MCI 
in primary care
Addresses 
frontal/executive 
functioning

12 items 10 minutes 30 26 and 
above normal

Sensitivity of 90%
for MCI
100% for mild 
dementia

Lawton 
Instrumental 
Activities of Daily 
Living (IADL) 
Scale[9] 

Most useful for 
identifying how 
a person is 
functioning at the 
present time and 
for identifying 
improvement 
or deterioration 
over time. 

8 items 5-15 minutes     Inter-rater 
reliability was 
established at 
0.85
 
 

Barthel index  Measures 
performance in 
activities of daily 
living (ADL)

10 items  2-3 minutes  20 lower scores 
indicating 
increased 
disability

high inter-rater 
reliability (0.95) 
and test–retest 
reliability (0.89)

Neuropsychiatric 
Inventory (NPI) 
[10] 

Assesses 
dementia-related 
behavioral 
symptoms which 
they felt other 
measures did 
not sufficiently 
address. 

12 symptoms/
questions

5 minutes frequency of 
symptoms: 
4-point scale, 
3-point scale, 
distress: 5-point 
scale

  Inter-rater 
reliability ranged 
from 93.6% to 
100%

http://en.wikipedia.org/wiki/Activities_of_daily_living
http://en.wikipedia.org/wiki/Activities_of_daily_living
http://en.wikipedia.org/wiki/Inter-rater_reliability
http://en.wikipedia.org/wiki/Inter-rater_reliability
http://en.wikipedia.org/wiki/Test%E2%80%93retest_reliability
http://en.wikipedia.org/wiki/Test%E2%80%93retest_reliability
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Table 2. Comparison of sociodemographic and clinical characteristics of HIV patients with and without cognitive impairment 
as determined by MoCA-P (bivariate analysis).

  All Without Impairment
N=48

With Impairment
N=63

P-value*

Sociodemographic        

Age in years, mean +/SD 31.4+/5.6 31.3+/5.7 31.4+/5.6 0.849

Sex       0.419

Male 105 44 51  

Female 6 4 2  

Years of formal education, mean +/SD 13.8+/2.2 13.5+/1.2 13.6+/0.84 0.305

Civil Status       0.619

Single 107 47 60  

Married 4 1 3  

Lifestyle        

Smoking       0.242

Yes 98 44 54  

No 13 4 9  

Alcoholic        

Yes 111 48 63 1.00

No 0 0 0  

Clinical        

+HPN 0 0 0 1.00

+DM 0 0 0 1.00

Duration of HIV in months, mean+/SD 24.4+/26.5 31.4+/27.5 19.1+/24.5 0.014

CD4 count, mean+/SD
 
<200

224.1+/185.6 397.1+/141.3
 
0

92.3+/71.7
 
61

<0.0001
 
<0.0001

Duration of med intake, in months, mean+/
SD

13.4+/21.8 18.2+/25.5 9.5+/17.7 0.038

Type of meds taken       0.999

AZT 82 36 46  

TDF 7 3 4  

None 22 9 13  
*t-test for independent samples for continuous variables and 2x2 Fischer’s exact test for discrete variables.

Table 3. Components of MoCA-P, by presence/absence of cognitive impairment in the present HIV study.

  Without Impairment
N=48

With impairment
N=63

P-value

Executive (H=5, L=0) 4.9+/0.24 4.30+/0.91 <0.0001

Naming (H=3, L=0) 3+/0 3+/0 1.00

Attention (H=6, L=0) 5.6+/0.6 4.2+/0.74 <0.0001

Language (H=3, L=0) 2.0+/0.4 1.4+/0.6 <0.0001

Abstract (H=2, L=0) 1.6+/0.5 0.94+/0.6 <0.0001

Delayed Memory (H=5, L=0) 3.7+/0.6 1.9+/0.7 <0.0001

Orientation (H=6, L=0) 6.0+/0 6.0+/0 1.00
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The prevalence of cognitive impairment among 
HIV positive individuals is not yet been established. 
We are only dependent on statistics given by 
other countries. Recent publications estimate the 
prevalence of HAND exceeds 50%. This was 
somehow reflected in this pilot study. Sixty-three out 
of 112 patients (57%) were cognitively impaired 
using MoCA-P.

Previous studies, identified older age, low current 
CD4 count (<200), presence of past HIV-related 
CNS disease, longer HIV duration, low level of 
educational achievement, sex (female, as associated 
with lower socioeconomic status in some countries), 
neuropsychiatric disorders, eg, major depressive 
disorder, anxiety, posttraumatic stress disorder, 
psychosis, bipolar disorder (current or history of), 
current or history of illicit drug/alcohol abuse/
dependence as important risk factors in developing 
neurocognitive impairment in HIV patients.[11] In 
this study, only CD4 count was an independent factor 
associated with cognitive impairment. There was no 
sociodemographic and lifestyle variable that was 
significantly associated with the presence/absence 
of cognitive impairment, as determined by MoCA-P. 
NPI scores did not show significant association with 
cognitive impairment.

Reported cases of HIV associated cognitive 
impairment produced loss of retentive memory, 

impaired attention, lack of visuospatial memory, 
difficulty with complex sequencing, and mental 
slowing.[12,13] Our results showed that scores of 
those with cognitive impairment were significantly 
lower than in those without impairment for 
visuospatial memory, executive functioning, retentive 
memory, attention, language, and abstraction.

In our study we also tried to group patients based 
on the current type of anti-retroviral drugs they were 
taking, since the drug zidovudine was proven to be 
effective in improving cognitive performance.[14] 
However, in our results, the type of medication was 
not associated with presence or absence of cognitive 
impairment, provided that majority of our patients 
were taking zidovudine as one of their anti-retroviral 
medications.

As previously mentioned, cognitive impairment 
among HIV positive individuals was associated 
with lower medication adherence, worse quality of 
life, and shorter survival, hence screening all HIV 
positive patients, particularly with low CD4 count 
should be started as a routine in our country, as to 
what the recent international consensus emphasized. 
Furthermore, because the CNS is commonly one 
of the first targets of HIV infection, good practice 
suggests that a patient’s neurocognitive profile 
should be assessed early (within 6 months of 
diagnosis, as soon as clinically appropriate) using 

Table 5. NPI scores by presence/absence of cognitive impairment in the present HIV study

  0
N=69

1
N=20

2
N=12

3-4
N=10

P-VALUE

MOCA         0.323

(+)CI (<26)
N=63

37 (58.7%) 14 5 7  

(-) MoCA
N=48

32 (66.7%) 6 7 3  

Table 4. Results of logistic regression with cognitive impairment as an outcome variable in the present HIV study (MoCA-P)  

Variable Coeff. Std Err P-value O.R. Low -- High

Sex -1.4231 2.8547 0.6181 0.2410 0.0009 64.8495

education 0.7134 0.4579 0.1192 2.0410 0.8319 5.0072

smoker -0.6850 1.4199 0.6295 0.5041 0.0312 8.1495

duration -0.0251 0.0240 0.2944 0.9752 0.9304 1.0221

CD4 -0.0395 0.0099 0.0001 0.9612 0.9428 0.9800

duration of medications 0.0416 0.0364 0.2536 1.0425 0.9706 1.1196

Intercept 0.7794 6.3532 0.9024      
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a sensitive screening tool.[15] Newer studies show 
the Montreal Assessment Scale (Montreal Cognitive 
Assessment), like what we used in this study has an 
advantage in that it is free and evaluates multiple 
cognitive domains in one sitting.[16] If possible, 
screening should take place before the initiation 
of Antiretroviral Therapy, as this will establish 
accurate baseline data and allow for subsequent 
changes to be more accurately assessed. This study 
has several limitations. The study was conducted 
in an urban outpatient HIV center which may not 
be representative of HIV-positive individuals in the 
community and rural settings. This study did not 
discuss regarding treatment guidelines on HAND.

CONCLUSION

More than half or 56.7% of subjects with HIV 
in this study met the criteria for neurocognitive 
impairment with the MoCA-P, despite the fact that 
almost all were treated with anti-retroviral drugs. 

Cognitive impairment was significantly associated 
with low CD4 count, with a sensitivity of 100% 
for a count of <224. More than half or 58.7% of 
subjects with cognitive impairment did not show 
any neuropsychiatric symptoms. Our results, while 
admittedly tentative, and still ongoing, indicate 
that neurocognitive impairment was likely to be 
an important component of HIV infection and 
highlighted the need to further increase awareness 
regarding this HIV complication.
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Effects of Aeroallergen 
Sensitization on Symptom 

Severity, Pulmonary Function, 
and Bronchodilator Response in 
Children With Bronchial Asthma

Glaiza M. Madulara, MD, Agnes G. Andaya, MD

ABSTRACT

Background: Allergen sensitization, symptom 
severity, pulmonary function test, and bronchodilator 
response are important in the diagnosis and treatment 
of asthma. However, the relationship between these 
factors remains unclear.
Objective:  The objective of this study was to 
investigate the relationship between aeroallergen 
sensitization and asthma severity, pulmonary 
function, and bronchodilator response among 
pediatric patients with bronchial asthma.
Methods:  This was a prospective study where 
155 pediatric patients aged 7–18 years old with 
bronchial asthma were recruited from Outpatient 
Clinics. Patients who met the inclusion criteria 
proceeded with spirometry and aeroallergen skin 
prick test.
Results:  There was a significant degree of 
sensitization, wherein 100% of the patients had 
sensitization to one or more aeroallergens. Among 
these children, 106 (68%) were polysensitized. 
The polysensitized group had more severe and 
persistent asthma severity profile (p<0.001) 
and worse pulmonary function (p<0.001). The 
frequency of abnormal pre-bronchodilator lung 

function of the polysensitized group was higher 
than the monosensitized group (p<0.001). A 
positive bronchodilator response was higher 
among polysensitized children as compared to 
monosensitized children (p<0.001). Sensitization 
to Dermatophagoides farinae, Dermatophagoides 
pteronyssinus and dog correlated with impairment of 
both the large airways and distal small airways while 
sensitization to cat, cockroach, and horse correlated 
only with impairment of the large airways (p<0.05). 
Patients sensitized to D. farinae, D. pteronyssinus, 
cat and dog had significant bronchodilator response 
(p<0.05).
Conclusion:  Polysensitized asthmatic children had 
a more persistent and severe asthma profile, worse 
pulmonary function, and higher bronchodilator 
reversibility compared to the monosensitized group.

Key words: asthma, aeroallergen sensitization, 
polysensitization, pulmonary function, bronchodilator 
response

INTRODUCTION

Atopy refers to the genetic predisposition to 
develop allergic diseases. These diseases are 
characterized by an exaggerated immune response 
to environmental allergens and are eventually 
associated with the production of allergen-specific 
immunoglobulin E (IgE).[1] Allergic asthma, the most 
common asthma phenotype, is characterized by IgE 
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sensitization to inhalant allergens or aeroallergens, 
followed by asthma symptoms after exposure.[2] 
Atopic sensitization or allergen sensitization can 
be measured either in vivo by the presence of IgE-
mediated inflammation to allergen extracts (skin 
prick test) or in vitro by allergen-specific IgE levels 
(blood sample) to identify whether the patient is 
monosensitized (sensitized to one allergen) or 
polysensitized (sensitized to ≥2 allergens).[3] Among 
all the commonly used markers of sensitization, skin 
prick test (SPT) correlated best with the level of lung 
function among symptomatic subjects.[4]

The question on how allergic sensitization and its 
patterns influence the development and severity of 
asthma, as well as its effect in pulmonary function 
were subjects of interest in scientific studies. 
However, data concerning the association between 
sensitization, symptom severity, and pulmonary 
function were conflicting.

The degree of allergen sensitization was 
proportional to asthma severity. In a cross sectional 
study among children with asthma, sensitization 
to indoor aeroallergens especially house dust mite 
(HDM) and cockroach were associated with asthma 
severity.[5] A retrospective review among patients 
aged 5 to 18 years revealed a positive association 
between the number of positive SPT and asthma 
severity in children as evaluated by FEV1 and 
medication usage.[6]

There were also reports of a quantitative inverse 
relationship between allergen sensitization and level 
of lung function. Among symptomatic asthmatic 
children aged 6 to 12 years, sensitization to indoor 
aeroallergens was associated with decrements in 
forced expiratory volume in 1 second (FEV1) level.
[4] Sensitization and exposure to high levels of 
HDM, cat, and dog hair allergens in the first three 
years of life was associated with loss of lung function 
at school age.[7] Furthermore, polysensitization was 
predictive of impaired pulmonary function.[8]

Conversely, other studies disagree about the 
association between allergen sensitization, asthma 
severity, and pulmonary function. In the Childhood 
Asthma Management Program study, there was no 
statistically significant difference in pre-bronchodilator 
FEV1 percent predicted between subjects who tested 
positive and those tested negative to any of the 
allergens examined, although there was a trend 
toward lower FEV1 for children with sensitization to 
dog and cat and the prebronchodilator FEV1 was 

lower in the groups with a positive SPT to all allergens 
except tree pollen.[9] Lastly, there were no consistent 
correlations between aeroallergen sensitization and 
FEV1, percent predicted FEV1, and FEV1/forced vital 
capacity (FVC) ratio in the Asthma Clinical Research 
Network aeroallergen study.[10]

Although atopic children with asthma easily 
developed symptoms in environments with high 
concentrations of aeroallergens, the effect of 
sensitization on pulmonary function, bronchodilator 
response (BDR), and symptom severity was not clear. 
This was the first study to investigate the relationship 
between aeroallergen sensitization and asthma 
severity, pulmonary function, and BDR among 
Filipino children with asthma. The specific objectives 
were to determine the prevalence and pattern of 
allergic sensitization to common aeroallergens, the 
association of aeroallergen sensitization and asthma 
severity, baseline pre-bronchodilator parameters 
(FEV1, FEV1/FVC ratio, FEF25-75), and BDR (FEV1 and 
FEF25-75), as well as to identify which aeroallergens 
were associated with the greatest decrements in 
lung function.

METHODS

This was an analytical, observational, prospective 
study which recruited 155 patients aged 7–18 years 
with bronchial asthma from the University of Santo 
Tomas Hospital, Outpatient Clinics for six months. 
These patients were physician-diagnosed asthmatics 
who consulted for the first time and were controller-
naïve, defined as not taking any long-term controller 
medications.

The following patients were excluded – oral 
and/or inhalational corticosteroids use in the past 
30 days, short-acting bronchodilator use 8 hours 
prior to spirometry, anatomically relevant diseases, 
concurrent chemotherapy or immunosuppressive 
therapy, severe comorbidities, including chronic lung 
disease and congenital heart disease affecting lung 
function, patients who cannot follow instructions, and 
patients with relative contraindications to spirometry 
(respiratory tract infection for the previous 4 weeks, 
hemoptysis, pneumothorax, aneurysm, uncontrolled 
hypertension, recent thoracic, abdominal or eye 
surgery, nausea and vomiting).

Baseline clinical assessment and information on 
demographic variables were recorded. The diagnosis 
and severity of bronchial asthma was based on the 
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National Asthma Education and Prevention Program’s 
Expert Panel 3 (NAEPP EPR-3). Asthma severity was 
classified as intermittent, mild persistent, moderate 
persistent or severe persistent asthma.

Patients who met the inclusion criteria proceeded 
with spirometry. Spirometric maneuvers in a 
standing position were performed using the Spiro 
Lab IIITM spirometer according to the American 
Thoracic Society guidelines for the standardization 
of spirometry. The following parameters were 
measured pre- and post-bronchodilation: FVC, forced 
expiratory volume in one second (FEV1), forced 
expiratory flow at 25% and 75% (FEF25-75), the ratio 
of FEV1 to FVC (FEV1/FVC) and peak expiratory 
flow (PEF). The highest of the three measurements 
was recorded and results were expressed as a 
percentage of change from baseline. Abnormal lung 
function was defined as FEV1 <80% predicted, FEV1/
FVC <80%, and FEF25-75 <65%. Post bronchodilator, 
the change of FEV1 ≥12% and FEF25-75 ≥30%, was 
positive for reversibility.[11,12]

FEV1 and FEV1/FVC determined large airway 
function while FEF25-75 reflected small airway 
function. FEF25–75 indirectly measured the caliber of 
distal airways where airflow limitation was mainly 
dependent on the intensity of asthma inflammatory 
process and not due to bronchial muscle constriction.
[13] Additionally, it was a more sensitive indicator 
of airway obstruction in children with asthma.[11] 
When asthma patients have BDR values of FEV1 
≥12% and FEF25-75 ≥30%, they were categorized as 
BDR phenotypes.[14]

Allergen sensitization was assessed using 
aeroallergen SPT. Patients who were not stable 
enough (in acute asthma exacerbation) and with the 
intake of montelukast for the past 24 hours, sedating 
antihistamine for the past 3–4 days, and non-sedating 
antihistamine for the past 5–7 days underwent SPT 
during follow-up. Using standardized diagnostic 
extracts, common SPT aeroallergens included kapok, 
house dust, dust mites (D. pteronyssinus and D. 
farinae), cat pelt, dog epithelium, cattle hair, horse 
hair, cockroach, mosquito, mixed feathers, mixed 
molds, Bermuda grass, Acacia sp., and Candida sp. 
Histamine was used as positive control and saline as 
negative control. A wheal diameter ≥3 mm greater 
than negative control was interpreted as positive. 
Subjects sensitized to only one category of allergens 

were included in the “monosensitized” group, while 
those sensitized to ≥2 categories of allergens were 
included in the “polysensitized” group.

Descriptive statistics was used to summarize 
the general and clinical characteristics of the 
participants. Frequency and proportion were 
used for nominal variables, median and range 
for ordinal variables, and mean and standard 
deviation for interval/ratio variables. Independent 
T-test, Mann-Whitney U test, and Fisher’s exact/Chi-
square test were used to determine the difference 
of mean, median, and frequency between groups, 
respectively. One-way ANOVA, Kruskal-Wallis 
test, and Fisher’s exact/Chi-square test were used 
to determine the difference of mean, median, and 
frequency, respectively. Spearman’s rank correlation 
was used to determine the association between 
skin test reactivity per aeroallergen to symptom 
severity and pulmonary function. All valid data were 
included in the analysis. Missing variables were 
neither replaced nor estimated. Null hypothesis was 
rejected at 0.05α-level of significance. STATA 15.0 
was used for data analysis.

The study protocol was approved by the 
Institutional Review Board and complied with the 
principles outlined in the Declaration of Helsinki.

RESULTS

Demographic characteristics

The study participants (n = 155) had a median age 
of 11 (range 6-18) years and a balanced proportion 
of genders. Majority had a concomitant 2 (47%) or 
1 (36%) atopic comorbidity. Seven in ten lived in 
an urban area. The most common environmental 
exposures were tobacco smoke (62%) and industrial 
or vehicular sources (56%) (Table 1).

There was a significant degree of sensitization 
to aeroallergens, wherein 100% of the patients 
had sensitization to one or more allergens. Among 
these children, 106 (68%) were polysensitized 
and the remaining 49 (32%) were monosensitized. 
Comparing these two groups, polysensitized 
patients had a lower proportion of males (42% vs 
69%) and higher exposure to animal fur/dander 
(56% vs 31%). The two groups were comparable in 
other described aspects (Table 1).
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Table 1. Baseline characteristics of children with asthma (n = 155)

  All
(n = 155)

Monosensitized
(n = 49)

Polysensitized
(n = 106)

P-value

Frequency (%); Median (Range)  

Age (years) 11 (7–18) 11 (7–18) 11 (7–18) .148*

Sex
Male
Female

 
78 (50.32)
77 (49.68)

 
34 (69.39)
15 (30.61)

 
44 (41.51)
62 (59.49)

.001 †

Anthropometrics        

Weight (kg) 39 (17–85) 39 (17–80) 38.5 (18–85) .940*

Height (cm) 145 (114–175) 144 (115–173) 146 (114–175) .655*

BMI (kg/m 2 ) 18.8 (12.6–33.2) 18.5 (12.6–30.4) 18.8 (13.2–33.2) .453*

Normal 91 (58.71) 33 (67.35) 58 (54.72) .447 †

Overweight 28 (18.06) 8 (16.33) 20 (18.87)  

Obese 20 (12.90) 5 (10.20) 15 (14.15)  

Wasted 16 (10.32) 4 (6.12) 13 (12.26)  

Personal history of atopy        

Allergic rhinitis 149 (96.13) 47 (95.92) 102 (96.23) 1.000 ‡

Atopic dermatitis 83 (53.55) 23 (46.94) 60 (56.60) .262 †

Allergic conjunctivitis 13 (8.39) 3 (6.12) 10 (9.43) .756 ‡

Urticaria 24 (15.48) 5 (10.20) 19 (17.92) .217 †

Food allergy 16 (10.32) 6 (12.24) 10 (9.43) .593 †

Drug allergy 1 (0.65) 0 1 (0.94) 1.000 ‡

Number of atopic comorbidities       .636 ‡

1 56 (36.13) 21 (42.86) 35 (33.02)  

2 73 (47.10) 22 (44.90) 51 (48.11)  

3 25 (16.13) 6 (12.24) 19 (17.92)  

4 1 (0.65) 0 1 (0.94)  

Family history of atopy        

Parent 61 (39.35) 18 (36.73) 43 (40.57) .650 †

Siblings 48 (30.97) 16 (32.65) 32 (30.19) .758 †

Living conditions       .238 †

Urban 108 (69.68) 31 (63.27) 77 (72.64)  

Rural 47 (30.32) 18 (36.73) 29 (27.36)  

Home environment        

Tobacco or cigarette smoke 96 (61.94) 31 (63.27) 65 (61.32) .817 †

Industrial or automotive smoke 87 (56.13) 24 (48.98) 63 (59.43) .223 †

Animal fur, dander or feather 74 (47.74) 15 (30.61) 59 (55.66) .004 †

Water damage or flood 67 (43.23) 21 (42.86) 46 (43.40) .950 †

Mold or mildew 38 (24.52) 15 (30.61) 23 (21.70) .230 †

Cockroach 33 (21.29) 9 (18.37) 24 (22.64) .546 †

Statistical Tests Used: * - Mann Whitney U Test; † - Chi Square Goodness of Fit Test; ‡ - Fisher’s Exact Test
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Aeroallergen sensitization

Majority of the patients were sensitized to HDM (D. 
farinae, 96.1%; D. pteronyssinus, 94.8%), mosquito 
(54.8%), cockroach (43.9%), cat (34.8%), and dog 
(13.6%) (Table 2).

Aeroallergen sensitization and asthma severity

Overall, 20.65% had intermittent asthma, 16.77% 
had mild persistent asthma, 42.58% had moderate 
persistent asthma, and 20% had severe persistent 
asthma. An intergroup comparison was performed 
between the monosensitized group and the 
polysensitized group (Table 3).

A quantitative inverse relationship was found 
between sensitization pattern (monosensitized vs 
polysensitized) and asthma severity, pulmonary 
function, and bronchodilator reversibility. The 
polysensitized group had more severe and 
persistent asthma severity profile (p<0.001) 
and worse pulmonary function (p<0.001) as 
demonstrated by spirometry. Furthermore, there 
was a significant difference in the prevalence of 
abnormal lung function among the polysensitized 
and monosensitized group. Results had shown that 
93.4% of polysensitized patients had persistent 
asthma (mild 21.7%, moderate 44.34%, and severe 
27.36%), which was much higher than the 48.98% 
in the monosensitized group (p<0.001) (Table 3).

Aeroallergen sensitization and bronchodilator 
response

Poorer lung function results were documented among 
the polysensitized group (p<0.001). The frequency 
of abnormal pre-bronchodilator lung function 
of the polysensitized group was higher than the 
monosensitized group (FEV1 70.75% vs 38.78%; 
FEV1/FVC ratio 29.25% vs 10.20%; FEF25-75 51.89% 
vs 30.61%) (Table 3).

A quantitative direct relationship was 
found between sensitization pattern and 
BDR. Bronchodilator reversibility was higher 
among polysensitized children as compared to 
monosensitized children – FEV1 ≥12% (99% vs 
59%) and FEF25-75 ≥30% (75% vs 43%) (p<0.001) 
(Table 3).

Aeroallergens and impairment of lung function

The analysis of individual aeroallergens as predictors 
of lung function impairment showed significant 
inverse correlations between sensitization to HDM, 
pets, and cockroach, and pulmonary function. 
Sensitization to D. farinae, D. pteronyssinus and dog 
correlated with impairment of both the large airways 
(low FEV1 and FEV1/FVC) and distal small airways 
(low FEF25–75) while sensitization to cat, cockroach, 
and horse correlated only with impairment of large 
airways (low level of FEV1 and FEV1/FVC) (p<0.05) 
(Table 4).

Further analysis of individual allergens revealed 
that patients sensitized to D. farinae, D. pteronyssinus, 
cat, and dog had significant BDR (p<0.05) (Table 5).

DISCUSSION

Allergen sensitization plays a critical role in the 
development, persistence, and severity of pediatric 
asthma.[15,16] This study demonstrated that the 
polysensitized group had a more severe and 
persistent asthma severity profile, worse pulmonary 
function, and higher bronchodilator reversibility 
compared to the monosensitized group.

This study reported a significant degree 
of sensitization to aeroallergens, wherein all 
(100%) patients had sensitization to one or more 
aeroallergens and majority were polysensitized 
(68%). This was supported by previous findings, 
wherein as many as 90% to 95% of patients with 

Table 2. Sensitization profile of children to individual 
common aeroallergens

  Frequency (%)

Dermatophagoides farinae 149 (96.13)

Dermatophagoides pteronyssinus 147 (94.84)

Mosquito 85 (54.84)

Cockroach 68 (43.87)

Cat pelt 54 (34.84)

Dog epithelium 21 (13.55)

Horse hair 19 (12.26)

House dust 12 (7.74)

Mixed feathers 11 (7.10)

Cattle hair 10 (6.45)

Bermuda grass 9 (5.81)

Acacia 8 (5.16)

Candida sp. 6 (3.87)

Mixed molds 5 (3.23)
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asthma had aeroallergen sensitization.[17] Among 
Chinese children, the prevalence of multiple 
aeroallergen sensitizations were 45.7%, 61.2%, 
and 66.1% in the preschool age group, in 6–11 
years, and in adolescents, respectively.[15] In a 
study among allergic Filipino children aged 6 to 12 
years, 71.81% were polysensitized.[18]

In the present study, the most common allergen 
sensitizations were HDM (D. farinae, 96% and D. 
pteronyssinus, 95%), insects (mosquito, 55% and 
cockroach, 44%), and pets (cat, 35% and dog, 14%). 
These findings were similar to other published local 
and international literature. In a retrospective review 

of inner-city children with asthma, HDM, mouse, dog, 
and cockroach were the most prevalent allergies 
in New York.[19] In 1994, Cua-Lim reported the 
following as the most common aeroallergens among 
Filipinos – HDM (87%), cockroach (41%), mold spores 
(37%), cat dander (36%), kapok (35%), and dog 
dander (32%).[20,21] In a more recent study, 97.4% 
of adult Filipinos exhibited polysensitization and the 
most common indoor allergens were D. pteronyssinus 
(97.4%), D. farinae, (95.8%), cockroach (80.1%), 
and molds (72.8%).[21] The results were a reflection 
of the high concentration of these aeroallergens 
in Filipino homes. HDM was the most common 

Table 3. Asthma severity and spirometry of children with asthma

  All
(n = 155)

Monosensitized
(n = 49)

Polysensitized
(n = 106)

P-value

Frequency (%); Mean ± SD  

Asthma severity       <.001 †

Intermittent 32 (20.65) 25 (51.02) 7 (6.60)  

Mild persistent 26 (16.77) 3 (6.12) 23 (21.70)  

Moderate persistent 66 (42.58) 19 (38.78) 47 (44.34)  

Severe persistent 31 (20) 2 (4.08) 29 (27.36)  

Spirometry        

FEV1/FVC ratio 90.34 ± 14.08 95.90 ± 11.93 87.76 ± 14.30 .001 §

FVC (% predicted) 83.55 ± 12.63 87.02 ± 13.13 81.94 ± 12.11 .019 §

PEF (% predicted) 71.30 ± 22.77 82.90 ± 24.01 65.75 ± 20.58 <.001 §

FEV1 (% predicted)        

Pre-BD 75.63 ± 16.55 85.10 ± 16.13 71.25 ± 14.88 <.001 §

Post-BD 94.63 ± 12.59 100.10 ± 12.00 92.10 ± 12.10 .001 §

Change pre- to post-BD 19.09 ± 9.20 15.22 ± 7.60 20.86 ± 9.36 .001 §

  21.3 (-2.9–158.1) 13.7 (2.9–125) 23.5 (11.9–158.1) <.001*

FEF25-75 (% predicted)        

Pre-BD 67.52 ± 24.67 81.16 ± 24.43 61.22 ± 22.19 <.001 §

Post-BD 93.70 ± 18.47 100.31 ± 17.84 90.65 ± 18.03 .001 §

Change pre- to post-BD 26.18 ± 11.13 19.14 ± 11.10 29.43 ± 9.57 <.001 §

  42.9 (4.3–378.6) 18.3 (4.3–78.4) 47.9 (6.1–378.6) <.001*

Abnormal lung function        

FEV1 94 (60.65) 19 (38.78) 75 (70.75) <.001 †

FEV1/FVC ratio 36 (23.23) 5 (10.20) 31 (29.25) .010 †

FEF25-75 70 (45.16) 15 (30.61) 55 (51.89) .013 †

Positive for reversibility        

FEV1  134 (86.45) 29 (59.18) 105 (99.06) <.001 †

FEF25-75  101 (65.16) 21 (42.86) 80 (75.47) <.001 †

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; FEV25-75, forced expiratory volume at 25% and 75%; PEF, peak expirato-
ry flow.
Statistical tests used: * - Mann-Whitney U test; † - Chi Square Goodness of Fit Test; § - Independent t-test.
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aeroallergen implicated in allergic individuals in Asian 
countries, including the Philippines. Since children 
were continuously exposed to these indoor perennial 
aeroallergens in their early years, these allergens were 
closely linked to asthma.[15] Continuous exposure to 
allergens led to chronic airway inflammation, which 
could upregulate airway responsiveness, enhance 
asthma symptoms, and diminish lung function. 
Sensitization to HDM and animal dander, especially 
cat, were strongly associated with asthma morbidity 
and severity in atopic Asians, particularly children.
[22] In African, European, and American populations, 
cockroach and animal dander were also strongly 
associated with asthma.[22] In homes and schools 
without pets, significant levels of allergens brought 
in from outside could induce and maintain bronchial 
hyperresponsiveness in sensitized individuals.[6] 
Accordingly, pediatricians should advise avoidance 
of identified allergens in children with a high risk of 
respiratory allergy.[15]

In this study, 93.4% of polysenzitized patients had 
persistent asthma (mild persistent 21.7%, moderate 
persistent 44.34%, severe persistent 27.36%) as 
compared to 48.8% in the monosensitized group. 

Table 5. Skin test reactivity and post-bronchodilator 
pulmonary function

  Post-bronchodilator  

FEV1 FEF25-75

Correlation Coefficient

Dermatophagoides 
farinae

-0.550* -0.348*

Dermatophagoides 
pteronyssinus

-0.566* -0.390*

Mosquito -0.138 -0.014

Cockroach -0.152 -0.054

Cat pelt -0.293* -0.213*

Dog epithelium -0.164* -0.189*

Horse hair -0.101 -0.080

House dust -0.100 -0.057

Mixed feathers -0.071 -0.137

Cattle hair -0.065 -0.094

Bermuda grass -0.021 -0.087

Acacia -0.035 -0.0002

Candida sp -0.089 0.090

Mixed molds 0.074 -0.009
* - p value <0.05

Table 4. Skin test reactivity and pre-bronchodilator pulmonary function

  Pre-bronchodilator

FEV1 FEV1/FVC FEF25-75

Correlation Coefficient

Dermatophagoides farinae -0.697* -0.466* -0.598*

Dermatophagoides pteronyssinus -0.685* -0.463* -0.612*

Mosquito -0.152 -0.060 -0.114

Cockroach -0.170* -0.059 -0.108

Cat pelt -0.354* -0.192* -0.323

Dog epithelium -0.286* -0.223* -0.284*

Horse hair -0.206* -0.122 -0.107

House dust -0.113 -0.044 -0.043

Mixed feathers -0.114 -0.138 -0.157

Cattle hair -0.098 -0.069 -0.066

Bermuda grass -0.036 -0.036 -0.078

Acacia -0.040 -0.029 -0.038

Candida sp. -0.083 0.033 0.034

Mixed molds 0.014 0.035 -0.013
* - p value <0.05
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These data were consistent with other investigations 
which demonstrated that polysensitization was 
strongly associated with persistent asthma. Among 
children with wheezing, allergen exposure and 
atopic sensitization were major risk factors for 
persistent asthma.[8,16] Furthermore, the degree 
of aeroallergen sensitization was proportional to 
asthma severity.[5] Polysensitization, as a distinct 
immunological event, was characterized by more 
severe clinical features than monosensitized subjects. 
This was clinically relevant since polysensitization 
was associated with prognostic worsening.[23] Also, 
among polysensitized patients, allergic inflammation 
tends to be chronic, which could be persistent 
and severe.[24] In a cross sectional observational 
study, 50% of children with atopic asthma with 
positive SPT had moderate persistent asthma.[5] In 
a prospective study, 86% of children with chronic, 
persistent asthma had polysensitization.[23] 
Aeroallergen sensitization was positively associated 
with an earlier onset of more severe allergic airway 
diseases in a multicenter study in China.[15] In a 
retrospective review, pediatric patients aged 5 to 18 
years with combined sensitivity to cat, dog, HDM, 
and cockroach allergens were at increased risk of 
more severe asthma.[6] Moderate and severe asthma 
also showed a significantly higher polysensitization 
frequency compared to mild asthma (p<0.0001).
[25] The number of positive skin tests correlated 
with asthma severity, wherein sensitization to >5 
allergens was associated with an 11-fold increase 
in the odds of having more asthma symptoms.[26] 
The association between polysensitization and risk 
for severe asthma might be related to increased 
duration and frequency of exposure, the magnitude 
of inflammation, and bronchial impairment among 
polysensitized individuals.[27] The immunological 
basis of this phenomenon could be due to a 
functional defect of allergen-specific T-regulatory 
cells (Treg), such as defective production of IL-
10 and IFN-γ, which exert an antiallergic role, 
preventing polysensitization and its detrimental 
effects.[24] These results supported the hypothesis 
that polysensitization is a distinct clinical entity and 
that the underlying immunological changes could be 
responsible for development of more severe allergic 
asthma.[27]

Variable airway obstruction was a defining 
characteristic of asthma and diverse patterns of 
obstruction could have different associations with 
asthma severity.[28] The present study revealed 
that when individual spirometric parameters (FVC, 
FEV1, FEV1/FVC ratio, FEF25-75) were analyzed, 
the frequency of abnormal pre-bronchodilator lung 
function of the polysensitized group was consistently 
higher than the monosensitized group. These children 
had a greater prevalence rate of abnormal FEV1 
(99%) and FEF25-75 (75%) of predictive value than 
monosensitized children (p<0.001). A low FEF25-75 
was associated with increased asthma severity and 
may represent a risk factor for the persistence of 
symptoms in children with asthma.[29]

The timing (preschool age) and pattern of allergic 
sensitization (polysensitization) appeared to be 
strongly predictive of lower lung function growth 
of large and small airways during early childhood 
compared with control populations.[30] At age 
7, atopic wheeze was associated with lower lung 
function parameters of both large and small airways.
[30] In two separate cohorts, allergic sensitization to 
HDM, pollens, cat, and dog at ages 10 to 11 years 
was associated with a lower FEV1 and FEV1/FVC.
[30] Polysensitization was significantly associated 
with worsening obstruction on spirometry, as 
measured by FEV1/FVC, in a retrospective review 
of asthmatic children.[19] Clinically, these findings 
are important because polysensitized children could 
develop lower levels of lung function in both large 
and small airways and more severe airway reactivity 
at an early age, which could lead to a rapid decline 
in lung function in later life.

One of the unique aspects of this present study 
was the exploration of relationship between 
sensitization and BDR. The NAEPP guidelines 
recommended bronchodilator reversibility in all 
asthmatic children to provide valuable information 
on airway lability and airway inflammation. Some 
studies also suggested that assessment of airway 
obstruction patterns through the determination of 
BDR phenotype had value as a prospective marker 
of asthma severity.[28,31] According to the present 
study, there was a higher frequency of BDR among 
polysensitized asthmatic children, as well as those 
with more severe and persistent asthma (p<0.001). 
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These results were consistent with other publications. 
In the Asthma Phenotypes in the Inner City study, 
which was a prospective longitudinal study of 6- to 
17-year-old children with asthma living in urban 
areas, the level of airway obstruction, defined by using 
FEV1 percent predicted values, and its reversal with 
bronchodilation, contributed significantly as a risk 
for severe and difficult-to-control asthma associated 
with sensitization status.[28] In another study by the 
Severe Asthma Research Program among children 
with severe asthma and high levels of sensitization, 
air-trapping was exhibited that was mostly reversed 
with bronchodilator, compared to the non-severe 
asthma group with normal lung residual volume.
[31] This large bronchodilator reversal of FEV1 was 
mostly due to reversal of the air-trapping component.
[28,31] According to previous studies, atopy and 
sensitization were strong predictors of BDR ≥12% in 
the controller-naïve subset. This finding was important 
because the BDR phenotype had been shown to 
reflect asthma severity, eosinophilic inflammation, 
bronchial hyperreactivity, and airway remodeling. 
The BDR phenotype was also a good predictor of 
responsiveness to inhaled corticosteroids and long-
term prognosis and had been significantly related 
to poor asthma control and increased healthcare 
utilization.[32]

The present study also evaluated the association 
between sensitization to specific aeroallergens and 
baseline pulmonary function. Sensitization to D. 
farinae, D. pteronyssinus and dog correlated with 
impaired lung function of both the large airways 
and distal small airways, while sensitization to 
cat, cockroach, and horse correlated only with 
impairment of large airways. Each allergen could 
cause different immunological, inflammatory, 
functional and clinical patterns, depending on its 
own biological property.[33] D. pteronyssinus and 
D. farinae play a considerable role in reduced 
pulmonary function among asthmatic children, with 
statistically significant correlations with FEV1 and 
FEF25-75.[34] HDM allergens contain proteolytic 
enzymes, such as proteases and trypsins that could 
damage the airway epithelium and mediate airway 
inflammation through IgE activation contributing 
to chronic airway inflammation.[35,36] In a 
population-based cohort study among children, 
sensitization to HDM was associated with a more 
insidious pulmonary involvement that presented 
spirometrically as large and small airways disease.

[36] To explain these findings, HDM allergens could 
become airborne via fecal particles and fragmented 
mite bodies in household dust. The average diameter 
of mite fecal pellets was 20-30 mm and those 
with a size between 2-6 μm could be transported 
into small airways, inducing an IgE response and 
subsequent airway inflammation. Additionally, 
HDM particles were important sources of microbial 
compounds, such as lipopolysaccharide, β-glucans 
and chitin, capable of eliciting strong innate 
immune responses.[37] Furry animals, such as cats, 
dogs, horses, hamsters, rabbits, and mice were also 
important sources of indoor aeroallergens. Allergic 
sensitization to cat dander at 13 years of age was 
associated with a lower FEV1 level between the ages 
of 9 and 15.[30] Dog allergens could be readily 
inhaled into the lower airways and could have an 
immediate impact on lung function.[38] Lipocalins 
constitute the most important allergen protein 
family in furry animals. Sensitization to lipocalins 
had been associated with asthma in children and 
polysensitization towards lipocalins, kallikrein, and 
secretoglobin components were linked to increased 
bronchial inflammation in severe asthmatics. In 
children with severe asthma, sensitization to Can 
f 2 from dogs and Equ c 1 from horses were more 
common compared to those with controlled asthma. 
Furthermore, sensitization to Fel d 1 from cats, Can 
f 1, Can f 2, and Can f 3 and polysensitization were 
associated with asthma and asthma severity in adults.
[37] Cockroach allergens were strong inducers 
of sensitization and asthma.[39] The relationship 
between sensitization to German cockroach and 
decreased pulmonary function had been reported 
in a study of Taiwanese children with asthma.[40] 
Exposure to cockroach allergen levels at home is 
a risk factor for accelerated decline in FEV1.[41] 
Cockroach-induced asthma was described as a more 
severe disease, associated with perennial symptoms 
and high levels of total IgE.[37,39] Potential sources 
of cockroach allergens in the environment include 
whole bodies, cast skins, secretions, egg casings, 
and fecal material. The level of exposure for 
increased risk of asthma symptoms is 8 U/g of dust. 
However, sensitization by chronic exposure to even 
very low levels (1–10 μg/g of dust) of Bla g 2 was 
a risk factor for wheezing and asthma in children.
[37] Additionally, in a study performed in Taiwan, 
IgE binding to Per a 2 was more frequent in patients 
with persistent asthma than in patients with rhinitis 
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only, suggesting that this allergen could be a marker 
for more severe airway disease.[37]

Further analysis of individual allergens in the present 
study had shown that patients sensitized to D. farinae, 
D. pteronyssinus, cat, and dog have significant BDR. 
This relationship was remarkable because it suggested 
that sensitization is supportive in evaluating airway 
reversibility and may serve as a marker of worse lung 
function and asthma severity.[38] Asthmatic children 
with sensitization to D. farinae and D. pteronyssinus 
had significantly higher prevalence rates of BDR ≥12% 
than their non-sensitized patients. These findings 
indicated that asthmatic children with sensitization 
may need more aggressive anti-inflammatory therapy 
than asthmatic children without sensitization to these 
aeroallergens.[14]

It is important to highlight that asthma severity and 
low pulmonary function in children were not simply 
the result of sensitization to specific aeroallergens 
only. Its development could have been multifactorial, 
involving genetic, immunologic, and environmental 
factors. Results of this study added to the body of 
literature that substantiates the need for allergic 
sensitization testing in the management of childhood 
asthma because aside from supporting the diagnosis, 
it may serve as a marker of asthma severity, lung 
function, and bronchodilator phenotype. This study 
also reinforced the need for increased vigilance in 
the measurement of pulmonary function, particularly 
in polysensitized children.

CONCLUSION

As a conclusion, polysensitized children had severe 
and persistent asthma profile, lower pulmonary 
function at baseline and characterized by a 
BDR phenotype. Documentation of aeroallergen 
sensitization was important due to its role in asthma 
pathogenesis and effect on asthma severity and 
pulmonary function. This could also serve as an 
opportunity for clinicians to identify locally prevalent 
allergen sensitization and recognize at-risk patients, 
which would be helpful in creating individualized 
treatment plans, such as allergen-avoidance 
strategies and allergen immunotherapy.
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ABSTRACT

Objective: One of the common clinical problems 
warranting urologic evaluation is asymptomatic 
microscopic hematuria (AMH). According to some 
studies, it has prevalence as high as 38% with a 
possibility of urologic disease or malignancy around 
23%. The presence of AMH would be quite a 
dilemma to a urologist in terms of how aggressive 
urologic evaluation and follow up is recommended. 
The present study was to determine the incidence of 
significant urologic diseases among Filipino patients 
with AMH on initial evaluation and on follow-up. 
This study would also determine if there would be 
a significant difference in terms of incidence of 
urologic disease among patients less than 35 years 
old and more than 35 years old with AMH.
Methods: A total number of 95 patients (38 male, 
57 female) were included in this study. All patients 
presented with AMH. They were grouped in terms of 
age, gender, and duration of follow-up. All patients 
underwent cystoscopy and a diagnostic imaging 
(ultrasound, CT urogram, or CT stonogram) on initial 
evaluation. Patients then were followed up. They 
were divided into two groups, those less than 2 
years of follow-up and those more than 2 years of 
follow-up. Excluded from the study are those patients 

with gross hematuria, on indwelling catheter, with 
urinary tract infection, with previous malignancy, 
history of pelvic irradiation, and those who did not 
undergo cystoscopy, or any urologic imaging.
Results: Out of 95 patients with AMH who 
underwent urologic evaluation, the incidence of 
urologic disease was noted to be 12% (11 out of 
95). There was no malignancy related cause of 
AMH discovered. Age and gender failed to show 
any significant difference in terms of developing 
urologic disease. Among patients with negative 
findings on initial urologic evaluation, no urologic 
disease was noted even on follow-up. Among those 
with positive findings on initial evaluation, no new 
urologic disease was discovered on follow-up.
Conclusion: AMH has a low incidence of urologic 
disease or any GUT malignancy. Age and gender 
alone are not sufficient risk factors warranting 
an invasive endoscopic procedure. They are 
recommended only to those patients with high risk 
of urologic disease and can be avoided in majority 
of the population. We would recommend a kidney, 
urinary bladder, and prostate (KUBP) ultrasound as 
the initial imaging of choice since the only findings 
noted on evaluation through imaging were just two 
cases of nephrolithiasis, one via CT stonogram and 
the other through a CT urogram, which can also 
be diagnosed with a regular KUBP ultrasound. This 
would be more cost-effective as well as beneficial in 
terms of the patient’s risk regarding radiation and 
contrast-related effects. Clinicians may decrease 
unnecessary repeated urologic evaluation and 
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follow-ups on patients with AMH, as the results of 
the study failed to show any significant difference 
in developing urologic disease for patients with 
persistent AMH on initial assessment and even on 
follow-up.

Key Words: Urologic disease, microscopic 
hematuria, hematuria.

INTRODUCTION

Asymptomatic microscopic hematuria (AMH) is one 
of the most common clinical problems requiring 
urological evaluation in adults with a prevalence of 
0.2–38%.[1-4] It can be a sign of potentially life-
threatening diseases such as urological malignancies 
in around 23% of cases,[1] or other benign diseases 
of urologic concern like urolithiasis. Thus, clinicians 
must be able to screen or catch these diseases at 
their early onset, to be able to prevent complications 
like renal insufficiency/failure. It can be one of the 
earliest signs that physicians may look into in terms 
of detecting significant urologic lesions that can be 
prevented or managed at its earliest stage.

According to the American Association of 
Urology (AUA) guidelines of 2020, AMH will be 
defined as >3 RBC/HPF on microscopic evaluation 
of urinary sediment gathered from at least one urine 
specimen with no evidence of urinary tract infection.
[5] Asymptomatic being defined as the absence 
of fever, dysuria, hematuria, and flank pains. 
Currently, the consensus of different guidelines 
recommend cystoscopic evaluation for all patients 
aged 35 years and over[5,6] and for those younger 
than 35, imaging is highly recommended and 
cystoscopy only depends on the surgeon’s discretion.
[5,6] However, for those patients with risk factors 
cystoscopy must be done regardless of age.[3,5] 
With regards to imaging, the AUA guidelines, and 
American College of Radiology Appropriateness 
Criteria, choose multiphase computed tomography 
(CT) urogram as the preferred study for the initial 
AMH evaluation due to its high sensitivity and 
specificity for identifying upper tract pathology.
[3,5] However, if CT urogram is contraindicated, 
magnetic resonance urography, plain CT stonogram, 
or renal ultrasound can be alternative options. It is 
likewise recommended to have patients followed up 
despite initial negative AMH evaluation due to the 

risk potential of developing a not yet identifiable 
urologic pathology.[3,5] The AUA recommends 
annual subsequent urinalysis, stopping only if 
negative for two consecutive years but if AMH 
persists, the guidelines suggest yearly urinalysis and 
repeat evaluation should be considered within three 
to five years.[5] 

Currently, there are only a few studies presenting 
the low prevalence of malignancies and other 
urologic diseases in patients with AMH, but none 
encompasses on the Filipino population in the 
Philippine setting. A study by Madeb, et al. stated 
that patients with AMH and a negative workup 
have only <1% chance of developing bladder 
cancer.[7] Another study stated that incidence of 
urinary tract malignancy does not exceed 5% for 
patients with non-visible asymptomatic hematuria.
[3] A journal noted that patients being referred to 
for AMH have a relatively lower (0.5% to 5.0%) but 
nontrivial probability of underlying occult cancer[4] 
that is estimated to range only from 7% to greater 
than 20% in those with higher-risk subgroups.
[4] Knowing the incidence of significant urologic 
disease would help urologists, in terms of following 
up patients with AMH. There is likewise a tendency 
to either over-evaluate or under-evaluate Filipino 
patients with AMH due to its unknown incidence; 
thus, it would be helpful for physicians, especially 
Filipino urologists in terms of evaluating whether 
what guideline would be suitable to follow, and 
whether or not these guidelines would be applicable 
in our setting.

MATERIALS AND METHODS

This is a retrospective review of a collected database. 
From 1997 to 2017, all patients with AMH as 
the initial presentation seen by a single urologist 
were included in the study. These patients were 
followed up from the time of diagnosis. All patients 
underwent urologic evaluation via cystoscopy, 
and a GUT imaging (either a CT urogram, MR 
urogram, a CT stonogram, or KUB ultrasound) 
depending upon the physician’s discretion. Those 
with identifiable urologic disease after initial 
evaluation were included as positive results. Those 
patients who underwent urologic evaluation which 
revealed negative findings were separated into 
two groups: those who were able to follow up in 
less than 2 years and those more than 2 years. 
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All identified urologic diseases were included as 
positive results. We separated the follow-up period 
in order for us to determine if there would indeed 
be any significant difference in detecting significant 
urologic disease among patients over time. Medical 
history, laboratory results, and diagnostic findings 
were identified from an electronic medical record. 
Patients were classified into two groups, those less 
than 35 years of age and those more than 35 years 
old. This was to see whether patients more than 35 
years old would really have a higher risk of detecting 
malignancies or any urologic disease upon initial 
evaluation compared to those less than 35 years 
of age. Patients’ records were then reviewed and 
followed up for diagnosis or development of any 
urologic diseases like any urologic malignancies 
(renal cancer, upper tract urothelial cancer, bladder 
cancer) or urolithiasis. All Filipino adult patients 
aged 18 years and above who presented with 
AMH as confirmed via routine urinalysis in at least 
one specimen as defined by the AUA guidelines 
were included. Those patients with gross hematuria, 
on indwelling catheter, with the presence of urinary 
tract infection and previous malignancies at the onset 
were excluded from the study. Likewise, patients 
who did not undergo any urologic evaluation were 
excluded as well.

RESULTS

Data were encoded by the researcher in MS Excel. 
Stata MP version 14 was used for further processing 
and analysis. Continuous variables were presented 
as mean/SD and analyzed using independent t-test. 
Categorical variables were presented as frequency/
percentage and analyzed using chi square test or 
Fisher’s exact test. P values ≤0.05 were considered 
statistically significant. Charts and graphs were 
created using MS Excel.

From 1997 to 2017, a total of 95 patients were 
diagnosed with AMH. Figure 1 shows the increasing 
trend in number of patients being seen with AMH 
from 1997 to 2017.

Table 1 showed the specific characteristics of 
patients included in the study. Majority of the patients 

Table 1. Demographic characteristics of AMH patients 
(n=95)

CHARACTERISTICS

Sex  

    Male 38 (40)

    Female 57 (60)

Age (in years), mean 55.92 ± 14.37

    <35 years old 9 (9)

    ≥35 years old 86 (91)

Figure 1. Number of patients diagnosed with asymptomatic microscopic hematuria by year (1997-2017) by a single investigator



974 Incidence of Urologic Disease Among Filipino Patients with AMH

were females. The mean age was 56 years (range: 
20-85). Ninety-one percent of the patients with AMH 
were more than 35 years old on their first visit.

Aside from routine urinalysis, other diagnostic 
procedures such as CT stonogram, CT urogram, 
and ultrasound were requested depending on the 
primary physician’s discretion for patients at the 
time of first visit which heeled in the diagnosis of 
urologic disease. Table 2 showed the results of 
different diagnostic procedures done. All patients 
underwent cystoscopy, of which 9 (9%) were 
positive for urologic disease at the time of initial 
evaluation. None of the patients who underwent 
ultrasound had a significant finding. Seven patients 
underwent CT stonogram, of which one patient had 
a positive finding despite a negative cystoscopy 
result. Thirteen patients underwent CT urogram, of 
which one patient had a positive finding despite 
a negative cystoscopy result. The positive findings 

noted in both the CT stonogram and CT urogram 
group were non-obstructing nephrolithiasis.

The incidence of urologic disease among AMH 
patients was recorded to be 12% (11 out of 95). 
Table 3 presents the incidence of each specific 
urologic disease among AMH patients. All patients 
were diagnosed using cystoscopy except for two 
cases of non-obstructing nephrolithiasis. One was 
diagnosed via CT stonogram and the other one via 
CT urogram.

Table 4 compared the characteristics of patients 
with urologic findings noted on initial evaluation. A 
higher proportion of patients with urologic disease 
at baseline were females compared to males, 
however, no significant difference was observed. In 
terms of age, those with urologic disease were noted 
to be more than 35 years old, but statistical analysis 
likewise failed to show any significant difference.

Patients were then followed up to determine 
if significant urologic disease will develop from 
microscopic hematuria. All patients who had 
a negative urologic finding at baseline did not 
develop any urologic disease on follow-up. Among 
the 11 patients who had a positive finding at initial 

Table 2. Diagnostic procedure results among AMH patients

PROCEDURES n(%)

Cystoscopy (n=95)  

Positive 9 (9)

Negative 86 (91)

Ultrasound (n=77)  

Positive 0

Negative 77 (100)

CT stonogram (n=7)  

Positive 1 (14)

Negative 6 (86)

CT urogram (n=13)  

Positive 1 (7)

Negative 13 (93)

Table 3.  Incidence of urologic disease among AMH 
patients (n=95)

UROLOGIC DISEASE N PREVALENCE (%)

Urethral caruncle 4 0.04%

Non-obstructing nephrolithiasis 2 0.02%

Cystolithiasis 1 0.01%

Urethral stricture 1 0.01%

Chronic inflammation 1 0.01%

Cystitis glanduralis 1 0.01%

Squamous metaplasia 1 0.01%

Table 4. Demographic characteristics of AMH patients by presence of urologic disease at baseline (n=95)

  UROLOGIC DISEASE  

CHARACTERISTICS POSITIVE 
n (%)

NEGATIVE
n (%)

P-VALUE

Sex      

Male 3 (8) 35 (92) 0.359

Female 8 (14) 49 (86)

Age (in years), mean 60.91 ± 8.60 55.26 ± 14.88 0.2223

<35 years old 0 9 (100) 0.592

≥35 years old 11 (13) 75 (87)
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evaluation for AMH, 7 (64%) of them were already 
negative on follow-up after more than 2 years. In 
contrast to the four patients who had urologic disease 
both at baseline and on follow-up, two patients 
remained to have the same urologic finding, which 
were non-obstructing nephrolithiasis even after 2 
years of follow-up. Persistent AMH was recorded 
in 85 patients, but none of them had any urologic 
disease on baseline and on follow-up. Ten patients 
were lost to follow-up, of which two of them expired, 
both from non-urologic causes.

DISCUSSION

The study showed that there was an increase in trend 
of patients being diagnosed with AMH as illustrated 
in Figure 1. This may be due to Filipinos currently 
having a higher health seeking behavior and being 
more cautious in terms of their medical concerns and 
doing executive check-ups. Although majority of the 
Filipinos still shoulder medical expenses in an out-of-
pocket basis, availing of medical health insurance 
by the Filipino population, is somewhat increasing, 
hence probably the reason for increase in the trend 
of patients with AMH.

Majority of patients with AMH in this study were 
females. The mean age was around 56 years 
(range: 20-85). Ninety-one percent of patients with 
AMH were more than 35 years old on their first 
visit. One limitation of this study was the obvious 
discrepancy between number of patients less than 
35 years, and those more than 35 years of age 
seen with AMH. Only nine patients less than 35 
years old had to seek medical assistance because 
of AMH, and this is probably due to the majority 
of Filipino patients in this age group not really 
cautious in seeking medical attention. Despite that 
discrepancy, statistical analysis failed to show any 
significant difference among patients with urologic 
disease at baseline or upon initial evaluation in 
terms of age and gender as shown in Table 4. This 
finding is important since according to the AUA 
guidelines on asymptomatic hematuria, male gender 
and age of more than 35 years old are considered 
risk factors warranting invasive urologic evaluation.
[8] The reason behind this recommendation is due 
to the gender differences in etiologies of AMH, with 
results showing an increase in male predominance 
of genitourinary cancers and higher rates of urinary 
tract infections and contaminations with menstrual 

Table 5. Number/percentage of urologic disease on follow-up among AMH patients

  UROLOGIC DISEASE AT FOLLOW-UP  

  POSITIVE
n (%)

NEGATIVE
n (%)

P-VALUE

Negative urologic disease at baseline 
(n=74)

     

Age (in years), mean      

<35 years old 0 9 (100) -

≥35 years old 0 65 (100)

Follow-up year      

<2 years 0 35 (100) -

≥2 years 0 39 (100)

Positive urologic disease at baseline 
(n=11)

     

Age (in years), mean      

<35 years old 0 0 -

≥35 years old 4 (36) 7 (64)

Follow-up year      

<2 years 2 (100) 0 0.109

≥2 years 2 (22) 7 (78)
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blood among women.[9] The study would show 
that doing urologic evaluation like cystoscopy to 
patients because of age and gender alone may be 
unnecessary. Only sparse evidence was found for 
doing cystoscopy in patients younger than 40 years 
as stated in Niemi, et al.[9] Among the population 
screening studies cited in the AUA guideline, only 
one patient with AMH younger than 40 years 
was noted to have GU cancer.[9,10] Hence, 
before recommending cystoscopy as part of initial 
evaluation, we must first evaluate patients thoroughly, 
if there would be other risk factors present aside from 
age and gender alone, that would warrant invasive 
diagnostic procedures because most often than not, 
such procedures would be quite excessive.

All patients with AMH in this study underwent 
cystoscopy plus a diagnostic imaging, either a KUB 
UTZ, CT urogram, or CT stonogram. According to 
the AUA guideline, CT urography is the study of 
choice for radiological evaluation of AMH, and due 
to the recent guideline stating that only one urinalysis 
specimen with microscopic hematuria would be 
necessary for urologic evaluation, the use of CT 
urography would definitely rise.[8,11] As illustrated 
in Table 2, this study demonstrated 11 positive findings 
for urologic disease on initial evaluation, nine were 
discovered on cystoscopy, one on CT urogram, one 
on CT stonogram, and none on ultrasound. A study 
by Lisanti, et al., concluded that CT urography had 
no additional diagnostic benefit versus unenhanced 
CT in evaluating urinary tracts of patients younger 
than 50 years with microscopic hematuria.[11] 
In this study of 442 patients who underwent CT 
urography (CTU) for microscopic hematuria, CTU 
reports showed zero malignancy-related hematuria 
findings, 64 non-malignancy-related hematuria 
findings (62 renal calculi and two others), and 
138 incidental non-hematuria-related findings.[11] 
The unenhanced CT interpretation of these images 
by a blinded radiologist had a sensitivity of 100% 
and specificity of 89.2%; therefore, in conclusion, 
using CTU would have no additional diagnostic 
benefit compared to unenhanced CT imaging.[11] 
Based on the study, results showed that nine non-
malignancy related findings were diagnosed via 
cystoscopy, CT stonogram was able to note a 0.5 
cm nephrolithiasis, and CT urogram likewise was 
able to detect a 0.3 cm nephrolithiasis. None were 

detected on ultrasound, however, we believed that 
such findings may also be detected on ultrasound 
which is why we would recommend that for patients 
with AMH, a urologic evaluation of KUBP UTZ would 
suffice to reduce radiation and contrast associated 
effects.

The incidence of urologic disease in this study 
among AMH patients was recorded to be 12% (11 
out of 95) as shown in Table 3. All positive urologic 
findings noted in this study were non-malignancy 
related (urethral/meatal caruncles, nephrolithiasis, 
cystolithiasis, urethral stricture, cystitis glandularis, 
and chronic infection). The incidence of developing 
urologic disease or any GUT malignancy was 
noted to be zero, as no patient developed any GUT 
malignancy during initial evaluation and follow-up. 
Those patients who had a negative urologic finding 
on initial evaluation remained disease-free despite 
having persistent AMH. Among those with positive 
findings on initial evaluation, 7 (64%) of them were 
already negative on follow-up after more than 2 years. 
In contrast to the four patients who had a urologic 
disease both at baseline and on follow-up, two 
patients remained to have the same urologic finding 
even after two years of follow-up. The study would 
somehow support studies stating the prevalence of 
urinary tract cancer in patients with AMH as quite 
low, as low as 0.01-3%.[12] The data on this study 
supports the fact that AMH is an unreliable indicator 
of urinary tract malignant tumors.[12] The study also 
failed to show any significant difference in terms of 
developing urologic disease among those patients 
with less than 2 years follow-up and those more than 
2 years follow-up.

One limitation of the study was that there were 10 
patients who were lost to follow-up and of which, two 
of them expired but both from non-urologic causes. 
Another limitation is the use of different diagnostic 
procedures upon initial evaluation and on follow-up.

CONCLUSION

These data suggest that AMH has a low prevalence 
of urologic disease or malignancy. Cystoscopy is 
recommended only to those patients with high risk of 
urologic disease and can be avoided in a majority 
of the population. A simple plain kidney, urinary 
bladder, and prostate ultrasound would suffice in 
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terms of initial diagnostic procedure of choice to 
avoid contrast risk effects in patients with AMH. 
These data may be used to guide clinicians on their 
evaluation and decrease unnecessary repeated 
evaluation and follow-up on patients with AMH.
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Efficacy of Myo-inositol in 
Improving Pregnancy Rate and 

Regulation of Menstrual Cycle for 
Patients With Polycystic Ovarian 
Syndrome: A Systematic Review 

and Meta-Analysis

Ruela Joyce L. Sigue, MD,  Ditas D. Decena, MD

ABSTRACT

Background:  Polycystic ovarian syndrome 
(PCOS) is a common, reproductive endocrinopathy 
associated with ovarian dysfunction, cardiovascular 
disorders, obesity, and infertility. Myo-inositol is a 
novel treatment for women with PCOS that claimed 
to have improved fertility rate in this population. This 
systematic review and meta-analysis examined the 
effect of myo-inositol on pregnancy rate, menstrual 
cycle, and adverse effects from randomized 
controlled trials (RCTs).
Methods: RCTs that evaluated the efficacy of myo-
inositol in improving pregnancy rate and regulation 
of menstrual cycle in women with PCOS. Electronic 
databases were searched and studies published up 
to October 24, 2021 were included in the systematic 
review and meta-analysis. Study selection and 
assessment of quality were conducted independently 
by two review authors.
Results: Seven studies with 729 patients treated 
with myo-inositol and 677 patients treated with 
placebo and/or metformin were included in the 
analysis. The research groups did not diverge 
significantly in terms of basic characteristics, such 

as age, adnexal or uterine pathology, body mass 
index, and duration of infertility. In the myo-inositol 
group, regulation of the normal menstrual cycle is at 
20%, significantly higher than the metformin group 
at 12%, (p<0.001). However, there is no significant 
difference in the pregnancy rate between myoinositol 
and placebo (p=0.42) and/or metformin (p=0.17).
Conclusion:  This systematic review and meta-
analysis showed that myo-inositol can be an 
alternative treatment for PCOS in terms of regulation 
of menses and may improve the success of 
spontaneous pregnancies. However, additional 
randomized, double-blind controlled trials with 
larger sample sizes, low heterogeneity, and uniform 
inclusion criteria are recommended to establish 
the effects of myo-inositol on PCOS treatment and 
pregnancy rate.

Key words:  Polycystic ovarian syndrome, PCOS, 
pregnancy rate, myo-inositol, menstrual regulation, 
menstrual cycle, randomized control trial, RCT

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is the state of 
hormonal dysregulation and unbalanced ovarian/
follicle dynamics affecting 5–15% of women in the 
reproductive age and accounts for approximately 
75% of anovulatory infertility cases.[1,2] It is the 
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most common cause of serious short- and long-term 
health risks namely ovarian dysfunction, obesity, 
metabolic disorders, and infertility in women. 
The etiopathology of PCOS is not clear, but most 
probably a strong genetic cause that is influenced 
by gestational environment and lifestyle seems to be 
the key factor.[3]

The heterogeneity of clinical signs and symptoms 
of PCOS makes its severity grading challenging. 
PCOS can be characterized by some or all of 
these features: 1) hyperandrogenism 2) menstrual 
irregularity 3) insulin resistance 4) presence of 2–9 
mm ovarian cysts and 5) ovarian volume greater 
than 10 ml. [1] Several studies have supported 
the role of insulin resistance and compensatory 
hyperinsulinemia, which are both observed in obese 
and lean patients. In patients with PCOS, insulin 
resistance and compensatory hyperinsulinemia 
stimulates both ovarian and adrenal androgen 
secretion and suppresses the hepatic synthesis of 
the sex hormone-binding globulin (SHBG), leading 
to hyperandrogenism and anovulation. Insulin 
resistance also determines the risk for obesity, 
impaired glucose tolerance, type 2 diabetes, 
dyslipidemia, hypertension, metabolic syndrome, 
and cardiovascular disease.[4] The role of insulin 
resistance and hyperinsulinemia in the pathogenesis 
of PCOS is confirmed by improved ovulatory 
function and reduced circulating androgens in 
PCOS patients to insulin-sensitizing drugs. Given 
the central role of insulin resistance in the onset of 
PCOS, insulin-sensitizing agents, such as metformin, 
have been proposed as the first-line approaches.
[5] However, metformin use has been associated 
with some adverse effects namely gastrointestinal 
disturbance, lactic acidosis, hepatotoxicity, acute 
pancreatitis, vitamin B12 deficiency, coagulation 
disorders, and hypoglycemia.[6]

Metformin

The most commonly used insulin sensitizer that has 
been frequently used in the management of PCOS 
is metformin. It inhibits mitochondrial respiratory 
chain in the liver, enhances insulin sensitivity, 
fat metabolism, and reduces gluconeogenesis. 
Increased insulin sensitivity is brought about by 
improved peripheral glucose uptake with no 
significant effect on pancreatic insulin production.
[7] It has long been studied alone or in combination 

with other agents to restore ovulation and reduce 
the risk of ovarian hyperstimulation during in vitro 
fertilization. However, aside from its limitation of use 
due to gastrointestinal effects, metformin alone is not 
recommended as a first-line agent for patients with 
infertility and PCOS.[7]

Several studies have shown a 40% improvement 
in menstrual cyclicity. A meta-analysis by Haas, et 
al. (2003) established the beneficial effects of using 
metformin, namely improved metabolism and 30-
40% increase in spontaneous ovulation.[8]

Myo-inositol

Inositol is a novel treatment for PCOS that is gaining 
more recognition due to its lack of adverse effects. 
Studies have supported that insulin resistance is 
related to altered insulin signaling, probably due to 
a defect in the inositol-phosphoglycan (IPG) second 
messenger pathway.[4] The decline in insulin 
resistance is positively correlated with increasing 
fasting insulin plasma levels, which supports the 
role of inositol as a modulator of insulin-mediated 
metabolic pathway, glucose metabolism, insulin 
sensitivity, and oxidative stress.[2,5] This discovery 
opened the opportunity for this drug to be used as 
a safe and effective alternative treatment in patients 
with PCOS, through the restoration of their metabolic 
profile and consequent ovulation induction in infertile 
PCOS patients with only mild gastrointestinal side 
effects noted.[3]

Due to the role of insulin resistance in the physiology 
of PCOS, several insulin sensitizer drugs have been 
used to improve signs and symptoms present in 
PCOS. Although metformin has represented the 
landmark of PCOS therapy, myo-inositol is an insulin 
sensitizer drug that addresses hyperinsulinemia 
and hyperandrogenism in metabolic disorders, ie, 
PCOS.[9,10]

Myo-inositol is a cyclic carbohydrate with six 
hydroxyl groups that is converted into various 
derivatives by epimerase, an enzyme regulated 
well by insulin action.[10] In the form of inositol-
phosphoglycans, these facilitate the signaling 
cascade of G-protein-coupled insulin receptor 
to activate phospholipase, thereby allowing the 
release of second messengers stimulating pyruvate 
dehydrogenase and glycogen synthase activities 
- the enzymes involved in oxidative and non-
oxidative glucose metabolism. The administration 
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of myo-inositol showed that this supplement could 
play a crucial role in insulin sensitivity by mediating 
inositol phosphoglycan, modulating glucose uptake.
[10] Due to these mechanistic functionalities, myo-
inositol can stimulate the use of insulin and support 
hormonal balance, ovarian function, oocyte quality, 
and menstrual cycle regularity.[9] Aside from insulin 
resistance, Zacché, et al. showed that myo-inositol 
leads to a decrease in LH and androgen levels with 
the re-establishment of ovulatory menstrual cycles.
[11,12] The decrease in LH levels also decreases 
testosterone and androstenedione levels, corrects 
LH/FSH ratio and restores menstrual cycles, 
induces ovulation, and helps facilitate spontaneous 
pregnancies with adequate progesterone production 
in the luteal phase.[12] Myo-inositol plays a critical 
role in oocyte development specifically, in meiotic 
resumption - responsible for final oocyte development 
by acting as a second messenger in calcium 
signaling and facilitating the release of calcium 
through receptors in oocytes.[13] This supports 
that myo-inositol may improve pregnancy rate by 
supporting oocyte development and modulating 
hormonal balance.

Myo-inositol may improve fertility outcomes by 
modulating hyperandrogenism and may positively 
affect pregnancy rate and regulation of menstrual 
cycle, a critical outcome of concern for women with 
PCOS. A number of meta-analyses and systematic 
reviews could not establish any differences between 
metformin and myo-inositol concerning the hormonal 
profile and ovarian function due to limited related 
research and high heterogeneity of published 
randomized controlled trials (RCT). This study aimed 
to synthesize and update the evidence of efficacy 
and safety of myo-inositol in women with PCOS.

Clinical Guide Question, Research Objectives, 
and Significance of the Study

Using the PICO framework, this study will be guided 
by the clinical question: “Among PCOS patients, is 
myo-inositol effective in improving pregnancy rate 
and regulation of menstrual cycle?”

The main objective of the study is to determine 
the efficacy and safety of myo-inositol in improving 
pregnancy rate and regulation of menstruation in 
patients with PCOS. This study would also aim to 
compare the clinical pregnancy rate and proportion 
with regular menstrual cycle, which are efficacy 

measures used between the myo-inositol and control 
groups and to identify adverse events with myo-
inositol treatment.

This meta-analysis regarding the use of myo-
inositol in improving pregnancy rates in PCOS 
patients can widen the armamentarium of clinicians 
in the management of PCOS. Furthermore, this 
can help clinicians improve clinical outcomes of 
menstrual cycle regulation in patients with PCOS.

METHODS

Research Design and Eligibility Criteria

The researcher conducted a systematic review 
and meta-analysis for qualitative and quantitative 
synthesis of relevant studies using the PRISMA 2020 
(Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) guidelines (Appendix A). The 
study was conducted from August 28, 2021 to 
October 27, 2021.

This study included randomized controlled trials 
(RCTs) which assessed the efficacy of myo-inositol 
in improving pregnancy rate and regulation of 
menstrual cycle; population of interest involved 
patients diagnosed with PCOS; studies which 
measured and reported any of the following 
outcomes: pregnancy rate, regulation of menstrual 
cycle, adverse effects; published primary research 
articles regardless of year and country, in English 
language or has an English translation available; 
and can be assessed as a full article.

However, research papers were excluded from the 
analysis if they did not report complete information 
or the data cannot be estimated or derived from 
reported results; observational studies including case 
studies or series; editorials or letters to the editor; 
secondary research (eg, review articles, systematic 
reviews, meta-analysis); with incomplete reported 
data; and conference abstracts only.

Information Sources and Search Strategy

Two independent researchers conducted a literature 
search of relevant studies from electronic databases. 
The following databases were searched for pertinent 
research articles: Cochrane Library, PubMed, 
ScienceDirect, Google Scholar, and Wiley Online. 
Likewise, reference lists were searched to identify 
additional studies. Studies published up to October 
24, 2021 were included.
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Different search techniques were employed 
including keyword search and Boolean logic 
search. Using keyword search and Boolean logic, 
the following terms were used: “myo-inositol”, 
“myoinositol”, “polycystic ovarian syndrome”, 
“PCOS”, “pregnancy”, “menstrual cycle regulation, 
“menstruation”, “menstrual cycle”, “adverse effects”

Study Selection

Selected titles and abstracts were screened for 
eligibility by two independent researchers. The 
research title, keywords, and abstracts of research 
articles were initially screened. Then, these two 
team members independently scrutinized the full 
text research for final inclusion. Excluded articles 
and reasons for exclusion were recorded and 
tabulated. In case of disagreements, the researchers 
handled this through a discussion between the two 
reviewers and a third assessor assisted to arrive at 
a consensus.

Assessment of Risk of Bias

The two independent researchers adopted the 
Cochrane risk of bias tool embedded in the Review 
Manager (RevMan 5.4) software (Appendix B) to 
independently appraise the risk of bias of each 
eligible RCT. The following domains were graded 
as having low, unclear, or high risk of bias: random 
sequence generation; allocation concealment; 
blinding of participants and personnel; blinding 
of outcome assessment; incomplete outcome data; 
selective reporting; and other bias. The overall bias 
of each study was rated as low if all key domains 
were rated as low, high if at least one of the key 
domains is rated as high, and unclear if the study 
did not satisfy any of the criteria mentioned.

Data Collection Process

The primary author extracted data from the included 
studies and these were recorded in a standardized 
Excel file. The extracted data was verified by 
another second member of the research team. The 
standardized Excel file was utilized to record pertinent 
study information which includes the following: 
authors, publication year, country, sample size, 
study population, myo-inositol dose, control group, 
treatment duration, pregnancy rate, proportion of 

regular menstruation, and adverse effects. Patient 
demographics and clinical profile including age, 
infertility duration, cycle length, fertility treatment, 
and BMI were also collected (Appendix C).

Outcome Variables and Definitions

The primary outcome of this study was pregnancy 
rate, which was defined as percentage of successful 
pregnancies after treatment with myo-inositol or 
control. The secondary outcomes would include 
regular menstruation defined as percentage of 
patients who had regular menstruation after treatment 
with myo-inositol or control, cycle length, and 
bleeding days; and adverse effects after treatment 
with myo-inositol or control.

SUMMARY MEASURES

Data Analysis

Stata MP version 16 software was used to perform 
the meta-analysis. Heterogeneity was assessed 
based on I2 statistics wherein a I2>50% indicates 
substantial heterogeneity.[4] P value <0.10 for the 
Cochrane’s Q statistic also indicates significant 
heterogeneity.[4] A random-effect model was used 
across all analyses performed. The risk ratio or risk 
difference (in case of 0 event/non-event)[14] was 
presented for pregnancy rate, and the weighted 
mean difference for menstruation cycle length.

Ethical Considerations

No ethics approval and patient consent are needed 
since the study will involve the use of data from 
results of previously published studies.

Study Selection

A total of 10,893 records were identified through 
electronic and manual searches. Following initial 
screening, 67 articles were retrieved for detailed 
evaluation (Figure 1). Twenty four full text articles were 
excluded since inclusion criteria were not met, and 
some reported incomplete data. Following detailed 
evaluation of 43 studies, a further 16 studies were 
excluded due to unavailability of full text studies. 
Twenty-seven RCTs were assessed for eligibility and 
20 studies were excluded due to wrong study design 
and different outcomes of interest. From this, seven 
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full text RCTs met the inclusion criteria including 
1406 women.

Table 1 presents the characteristics of the included 
study. Studies were done in India (n=3), Iran (n=2), 
Turkey (n=1), and Italy (n=1). The total sample size 
was 1407 and ranged from 60 to 569 patients. The 
dose of myo-inositol varied per study ranging from 
1200 mg per day to 8000 mg per day in divided 
doses. One study used only myo-inositol[14], the 
other four combined myo-inositol with folic acid[15-
18]; and three studies included treatment arms 
that combined myo-inositol with metformin[2,14]. 
One study also used myo-inositol with its other 
form, which is d-chiro-inositol[19], and another 
one with melatonin.[17] Treatment duration lasted 

from two months[15] up to six months[2,19]. Three 
studies[16-18] had three months duration and one 
study lasted for four months.[14]

The study population (Table 2) included patients 
in their reproductive age (ranges 15-45 years old) 
diagnosed with PCOS based on the Rotterdam 
criteria. Among the studies, five RCTs included 
patients who failed to conceive for more than 
one year.[2,15-18] The mean BMI of the sample 
population ranged from 22 to 29.9 kg/m2. Three 
studies reported baseline cycle length ranging from 
32 days to 2.04 months[2,17], and the study of 
Chirania, et al, (2017) reported that -14% of their 
sample population had irregular menses.

Figure 1. Study selection flow process 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
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BIAS ASSESSMENT

All seven studies were assessed as having some 
risk of bias (Figure 7). Incomplete or poor reporting 
of allocation concealment and blinding of authors 
impacted the assessment, and consequently an 
unclear risk of bias was determined in three 
studies[2,15,18]. Four studies were found to 
have high risks of bias in two domains including 
concealment[14,19], and blinding.[14,16,18] Six 
studies reported no conflicts of interest and one 
study reported potential conflict of interest due to 
authors’ affiliations.[17] Two studies were funded 
by university or research institute grants[15,18] 
and the remaining studies did not have any 
financial relationship with any organization.
[2,14,16,17,19]

RESULTS

PREGNANCY RATE

Myo-inositol + Folic acid vs. Folic acid

Pregnancy rate comparing myo-inositol + folic 
acid and folic acid alone (Figure 2) was reported 
by four studies[15-18], having a total sample size 
of 687 patients. Three studies consistently showed 
that pregnancy rate was higher when using myo-
inositol (range: 19-40%) compared to folic acid 
alone (range: 12-36%)[15-17], except for the study 
of Pourghasem, et al. (2019) wherein the use of folic 
acid alone obtained a slightly higher pregnancy 
rate at 32% compared to the myo-inositol group 
at 28%. However, none of the studies showed a 
significant difference in pregnancy rate between the 
two groups. Also of importance is to note that the 

Table 2. Demographics of patients in included in the meta-analytic PCOS study

Author, year Mean age
(years old)

Infertility duration
(years)

Cycle Length
 

Mean BMI
(kg/m2)

Pourghasem, et al, 2019 15 - 38 2-5 None mentioned 25 – 29.9

Agrawal, et al, 2019 20 - 38 >1 2.04 months <30, no specific range 
mentioned

Thalamati 2019 15 - 45 None mentioned None mentioned None mentioned, weight 
was the data provided

Sene, et al, 2019 20 - 35 6 - 7 None mentioned 25 - 26

Chirania, et al, 2017 21 - 24 None mentioned 9 – 14% of 
sample population 
has irregular 
menses

24 - 25

Ozay, et al, 2017 18 - 35 1 - 2 None mentioned 24 - 25

Pacchiarotti, et al, 2015 27 - 38 1.5 - 2.5 32 – 37 days 22 - 23

Figure 7. Risk of Bias Graph in the present meta-analytic PCOS study
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studies of Pacchiarotti, et al. (2015) and Ozay, et 
al. (2016) used a much higher dose of myo-inositol 
per day at 4000 mg twice a day while Sene, et al. 
(2019) and Pourghasem (2019) used the dosage of 
4000 mg per day.

Similarly, the meta-analysis of the four studies 
revealed that there was no sufficient evidence to 
say that the probability of pregnancy significantly 
differed between the two groups (RR=1.10, 95%CI: 
0.87-1.39, p=0.42). No significant heterogeneity 
was observed (I2=0%, Q=1.37, p=0.71).

Myo-inositol + Folic acid vs. Folic acid Among 
PCOS Patients Undergoing Fertility Treatment

The pregnancy rate comparing myo-inositol + folic 
acid and folic acid undergoing fertility treatment 

(Figure 3) was reported by three studies[15-17] 
having a total sample size of 587 patients. Sene, 
at al., (2019) did pre-treatment with 4 g myo-
inositol + 400 mg folic acid daily for the study 
group and the control group with 400 mg folic 
acid alone. Prior to the onset of menstruation, both 
groups underwent ovarian stimulation with the use 
of estradiol valerate 4 mg once daily for 10 days 
followed by gonadotropins, with a starting dose of 
150/IU on day 3 of the cycle, then once the largest 
follicle, as screened by ultrasonography, reached 
13-14 mm diameter, GnRH antagonist at 0.25 mg 
was given daily. Ovulation was triggered with a 
GnRH agonist and oocytes were retrieved after 36 
hours, followed by in vitro fertilization (IVF). In the 
study of Ozay, et al. (2016), the treatment group 
was given 4 g myo-inositol plus 400 mg folic acid 

Figure 2.  Forest plot: Pregnancy rate of Myo-inositol + Folic acid vs. Folic acid among PCOS patients

Figure 3.  Forest plot: Pregnancy rate of Myo-inositol + Folic acid vs. Folic acid among PCOS patients undergoing fertility 
treatment
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twice daily for 12 weeks until during the cycle of 
controlled ovarian hyperstimulation (COH). COH 
was done with recombinant FSH on day 3 of the 
cycle followed by intrauterine insemination (IUI) 
once the dominant follicle was formed. Myo-inositol 
was discontinued on day 10 post-IUI. On the other 
hand, the control group received recombinant FSH 
(rFSH) on day 3 of the cycle plus 400 mg folic acid 
daily. COH was initiated with 37.5–150 IU rFSH on 
day 3 of the cycle and follicular development and 
endometrial thickness were assessed on days 10–12 
of the cycle via transvaginal ultrasonography. Once 
a >/= 18 mm follicle was identified, they proceeded 
with ovulation trigger using 250 mg/0.5 mL 
choriogonadotropin alpha, followed by a single IUI 
36 hours later. If more than five follicles of >/= 18 mm 
in size developed and/or the endometrial thickness 
was 57 mm, the cycle was canceled. Patients of 
Pourghasem, et al. (2019) were given letrozole at a 
dose of 2.5 mg per day from day 3 of the cycle for 
five days. The follicular and endometrial evaluations 
were done on days 12–16 of the menstrual cycle 
via vaginal ultrasonography. In the presence of at 
least one mature follicle (≥17 mm), 10,000 units of 
HCG were injected. In the last cycle of pretreatment, 
7.5 mg letrozole was prescribed daily from day 3 
of the cycle for five days. The ovarian function was 
evaluated by the presence or absence of a mature 
follicle during 12–16 menstrual cycles. The clinical 
pregnancies were identified by the presence of a 
gestational sac on ultrasonography five weeks after 
HCG injection.

Studies consistently showed that pregnancy rate 
was higher when using myo-inositol (range: 19-
40%) compared to folic acid alone (range: 12-

36%).[15-17] However, none of the studies showed 
a significant difference in pregnancy rate between 
the two groups. Meta-analysis of the three studies 
revealed that there was no sufficient evidence to 
say that the probability of pregnancy significantly 
differed between the two groups (RR=1.15, 95%CI: 
0.89-1.48, p=0.29). There was no significant 
heterogeneity observed (I2=0%, Q=0.70, p=0.71).

Myo-inositol Combined With Other Drugs vs. 
Folic acid

Only one study[17] compared the pregnancy rate 
between myo-inositol combined with other drugs 
vs. folic acid; thus, a meta-analysis could not be 
performed. Results showed that myo-inositol + 
melatonin showed a significantly higher pregnancy 
rate at 39.39% compared to the group without 
melatonin at 31.79%. The dose of myo-inositol used 
in this study was at 4000 mg/day with melatonin 3 
mg twice daily.

Myo-inositol vs. Metformin

Pregnancy rate comparing myo-inositol and metformin 
(Figure 4) was reported by two studies[14,18] 
having a total sample size of 123 patients. Both 
studies consistently showed that pregnancy rate was 
higher when using metformin (range: 38-100%) 
compared with the myo-inositol group (range: 28-
42.8%).[14,18] The meta-analysis of the two studies 
revealed that there was no sufficient evidence to 
say that the probability of pregnancy significantly 
differed between the two groups (RD=0.33, 95%CI: 
-0.79-0.14, p=0.17). There was a significant and 

Figure 4.  Forest plot: Pregnancy rate of myo-inositol vs. metformin among PCOS patients



988 Efficacy of Myo-inositol in Improving Pregnancy Rate

substantial heterogeneity observed (I2=88.19%, 
Q=8.47, p<0.001).

Myo-inositol Combined With Metformin vs. 
Metformin Alone

The pregnancy rate comparing myo-inositol 
and metformin (Figure 5) was reported by two 
studies[2,14] having a total sample size of 137 
patients. Agrawal, et al. (2019) showed higher 
pregnancy rate when using myo-inositol with 
metformin at 63.33%, with a dose of 600 mg 
myo-inositol + 500 mg metformin thrice daily for 6 
months, compared to metformin alone, 500 mg/day 
thrice daily for 6 months at 33.33%.The study of 
Chirania, et al. (2017) on the other hand showed 
100% pregnancy rate on both groups. Meta-
analysis of the two studies revealed that there was 
no sufficient evidence to say that the probability of 
pregnancy significantly differed between the two 
groups (RD=0.14, 95%CI: -0.16 – 0.43, p=0.36) 
and there was no significant heterogeneity observed 
(Q=0, p=1.00).

 Menstruation Regularity

Only Thalamati, et al. compared the proportion of 
patients with regular menstruation between myo-
inositol + D-chiro-inositol and metformin. Results 
showed statistically significant improvement with a 
20% increase in women with regular cycle in the 
myo-inositol + D-chiro-inositol group, over a period 
of 24 weeks, when compared to the metformin group 
with only 12% increase in women with regular cycle.

Menstruation Cycle Length
The mean cycle length at month 3 comparing myo-
inositol and metformin (Figure 6) was reported by 
two studies[2,19] having a total sample size of 320 
patients. Thalamati (2019) used the two forms of 
inositol, myo-inositol at 550 mg and D-chiro-inositol at 
13.8 mg twice daily as the study group and metformin 
at 500 mg thrice daily as the control group. There was 
no significant heterogeneity observed (I2%=0.02, 
Q=0.11, p=0.75). The mean cycle length showed a 
significant difference between the two groups. Mean 
cycle length was significantly lower in the myo-inositol 
group compared to the metformin group (MD=-0.10, 
95%CI: -0.14 – -0.07, p<0.001).

Menstruation Bleeding Days

Only Agrawal, et al. compared the proportion of 
mean bleeding duration between myo-inositol and 
metformin. There was significant improvement in 
menstrual bleeding per cycle in myo-inositol (mean 
4.34 days) as compared to metformin (mean 4.57 
days) after 3 months of treatment.

Adverse Events

Three studies[14,18,19] reported adverse events 
associated with the treatment and control groups. 
None of the patients given myo-inositol experienced 
an adverse event in all the studies. On the other 
hand, Pourghasem, et al. (2019) reported 42% 
adverse events associated with the metformin group, 
however, they did not specify what kind of adverse 
effect was noted during the period of study.

Figure 5.  Forest plot: Pregnancy rate of myo-inositol + metformin vs. metformin among PCOS patients
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DISCUSSION

Pregnancy Rate

The present systematic review and meta-analysis 
included seven RCTs, on 1406 women with 
PCOS, according to the Rotterdam criteria for 
PCOS diagnosis. Myo-inositol supplementation 
was investigated in terms of its role in improving 
pregnancy rate, which is one of the critical issues 
in PCOS. However, six studies have supported that 
there was no sufficient evidence to show a significant 
difference between myo-inositol and placebo or 

metformin in improving pregnancy rate. Hence, we 
may say that either of the given interventions may 
help improve spontaneous pregnancies in patients 
with PCOS.[15-18]

Since insulin resistance and hyperandrogenism 
plays a crucial role in the anovulation mechanism 
of PCOS, myo-inositol increases the action of 
insulin improving ovulatory function and decreases 
serum androgen concentrations. Insulin sensitizers, 
such as inositol may improve ovarian response to 
gonadotropins.[16] The role of myo-inositol in the 
process of ovulation, as discussed by Pacchiarotti, 

Figure 6.  Forest plot: Cycle length (in months) of myo-inositol vs. metformin among PCOS patients

Table 3. Summary of results in the present meta-analytic PCOS study

  Pooled results
(95% CI)

P value

Myoinositol + Folic acid vs. Folic acid    

All PCOS patients RR = 1.10
(0.87-1.39)

0.42

PCOS patients undergoing fertility treatment RR = 1.15
(0.89-1.48)

0.29

Myo-inositol combined with other drugs vs. folic acid    

All PCOS patients - -

PCOS patients undergoing fertility treatment - -

Myo-inositol vs. Metformin    

All PCOS patients RD = -0.33
(-0.79–0.14)

0.17

Myo-inositol + metformin vs. Metformin    

All PCOS patients RD = 0.14
(-0.16–0.43)

0.36

Effects on menstruation cycle    

Menstruation regularity - -

Cycle length (in months) MD = -0.10
(-0.14 – -0.07)

<0.001*

RR: Risk ratio; RD: Risk difference; MD: Mean difference



990 Efficacy of Myo-inositol in Improving Pregnancy Rate

et al. (2015), is in the FSH signaling, where 
evidences have shown that anti-Mullerian hormone 
production induced by FSH in the granulosa cells 
is dependent to myo-inositol.[17] During ovarian 
stimulation, supplementation of myo-inositol reduces 
the number of FSH, and therefore, increases the 
chance of successful pregnancy. It also plays a role 
in cell membrane formation, lipid synthesis, and cell 
growth.[20] In addition, myo-inositol regulates a 
number of physiological processes including those 
related to gamete development, oocyte maturation, 
fertilization, and early embryonic development.[17] 
Pacchiarotti, et al. (2015) also showed significantly 
higher pregnancy rate with combined myo-inositol 
and melatonin than compared to melatonin alone 
due to the influence of both on LH and FSH signaling.
[17] These gonadotropins bind to receptors in 
the ovary leading to effects on follicular growth, 
ovulation, and luteinization, which depends on the 
differences in FSH and LH receptor concentrations.
[17] Data suggests that PCOS patients undergoing 
ovulation induction benefit from myo-inositol through 
its insulin-lowering effect and intracellular role in 
oocyte maturation. Myo-inositol enhances ovarian 
function and usage prior to ovulation induction 
increases treatment success, hence, it is an effective 
alternative insulin sensitizer agent in PCOS with 
infertility.[16]

Regular Menstruation

Irregular menses is one of the three strict Rotterdam 
criteria to diagnose PCOS. It is a chronic problem 
that is the usual complaint of patients with PCOS 
that may progress to development of several 
endocrinologic and cardiovascular diseases. One 
study has shown 20% improvement in menstrual 
cycle with significant difference in mean cycle length 
to those patients given myo-inositol + D-chiro-inositol 
compared to the metformin group.[2,19]

Agrawal, et al.(2019) showed improved menstrual 
cyclicity with metformin alone and a combination of 
metformin + myo-inositol, but the improvement was 
noted to be significantly higher in the combination 
group. Improved ovulation, as previously discussed, 
may be the reason for spontaneous menses and 
higher pregnancy rate in the group who received 
the combination.[2] The improvement in symptom 
profile, weight loss, and hormonal parameters in 

myo-inositol and the combination group were also 
significantly higher. This supports the role of myo-
inositol in improving ovarian function and hormonal 
parameters in PCOS women. They also considered 
the synergistic action of both drugs to have more 
hormonal, clinical, and reproductive benefits when 
compared to one drug given alone.[2]

Therefore, myo-inositol was an effective adjunct 
in lowering insulin levels, improved hormonal 
disturbances, and regulated the menstrual cycles 
and ovulatory functions.[16]

Adverse Effects

Agrawal, et al. (2019) reported that myo-inositol 
may be considered as the first line option in 
PCOS with insulin resistance; with similar clinical 
and hormonal benefits as metformin but had no 
gastrointestinal side effects.[2] Chirania, et al. 
(2017), Pourghasem, et al. (2019), and Thalamati, 
et al. (2020) reported that none of the patients given 
myo-inositol experienced an adverse event in all 
studies. Pourghasem, et al. (2019) reported 42% 
adverse events associated with the metformin group, 
however, they did not specify what kind of adverse 
effect was noted during the period of study.

Discussion on the Results

In the present study, the authors conducted a systematic 
review and meta-analysis of available recent studies 
to see the efficacy of myo-inositol in improving 
pregnancy rate and regulation of menstrual cycle on 
PCOS patients. The results revealed no significant 
difference between myo-inositol, folic acid, melatonin, 
and metformin in women with PCOS in terms of their 
effects on facilitating spontaneous pregnancy. Our 
findings also suggested that myo-inositol improved 
the menstrual cycle without any adverse effects 
compared to metformin. Several factors, such as 
obesity, may have an impact on the effect of myo-
inositol to reproductive functionality.[18]

It is also important to consider the biases of 
each study that was mentioned, as they may have 
influenced the reliability of our findings.[2,14-
16,18,19] Certain biases, such as the lack of 
well-designed controlled trials, concealment, and 
blinding, may alter the effects of myo-inositol in 
improving pregnancy rate in PCOS patients.
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CONCLUSION

This systematic review and meta-analysis showed 
that myo-inositol, as supported by current evidence, 
can be an alternative treatment for PCOS in terms of 
regulation of menses and may improve the success 
of spontaneous pregnancies. However, we still 
recommend randomized, double-blind controlled 
trials with larger sample sizes, low heterogeneity, 
and uniform inclusion criteria to compare and see 
the effects of myo-inositol on PCOS treatment and 
pregnancy rate. Future studies should consider the 

comparison between combination of myo-inositol 
+ metformin vs metformin alone to establish its 
synergistic effect in improving metabolic profile, 
ovulation, and menstrual cycle of patients with 
PCOS.
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APPENDICES

Appendix A. PRISMA 2020 Checklist

Section and Topic Item# Checklist item Location where 
item is reported

TITLE  

Title 1 Identify the report as a systematic review. Page 1

ABSTRACT  

Abstract 2 See the PRISMA 2020 for Abstracts checklist. Page 1

INTRODUCTION  

Rationale 3 Describe the rationale for review in the context of existing 
knowledge.

Page 3

Objectives 4 Provide an explicit statement of objective(s) or question(s) the 
review addresses.

Page 5

METHODS  

Eligibility criteria 5 Specify the inclusion and exclusion criteria for review and how 
studies were grouped for the syntheses.

Page 6

Information sources 6 Specify all databases, registers, websites, organisations, reference 
lists and other sources searched or consulted to identify studies. 
Specify the date when each source was last searched or consulted.

Page 7

Search strategy 7 Present the full search strategies for all databases, registers and 
websites, including any filters and limits used.

Page 7

Selection process 8 Specify the methods used to decide whether a study met the 
inclusion criteria of review, including how many reviewers screened 
each record and each report retrieved, whether they worked 
independently, and if applicable, details of automation tools used 
in the process.

Page 10

Data collection 
process

9 Specify the methods used to collect data from reports, including 
how many reviewers collected data from each report, whether they 
worked independently, any processes for obtaining or confirming 
data from study investigators, and if applicable, details of 
automation tools used in the process.

Page 10

Data items 10a List and define all outcomes for which data were sought. Specify 
whether all results that were compatible with each outcome domain 
in each study were sought (eg, for all measures, time points, 
analyses), and if not, the methods used to decide which results to 
collect.

Page 9

10b List and define all other variables for which data were sought 
(eg, participant and intervention characteristics, funding sources). 
Describe any assumptions made about any missing or unclear 
information.

Page 9

Study risk of bias 
assessment

11 Specify the methods used to assess risk of bias in the included 
studies, including details of tool(s) used, how many reviewers 
assessed each study and whether they worked independently, and 
if applicable, details of automation tools used in the process.

Page 8

Effect measures 12 Specify for each outcome the effect measure(s) (eg, risk ratio, mean 
difference) used in the synthesis or presentation of results.

Page 9
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Section and Topic Item# Checklist item Location where 
item is reported

Synthesis methods 13a Describe the processes used to decide which studies were 
eligible for each synthesis (eg, tabulating the study intervention 
characteristics and comparing against the planned groups for each 
synthesis [item #5]).

Page 10

13b Describe any method required to prepare the data for presentation 
or synthesis, such as handling of missing summary statistics, or 
data conversions.

Page 10

13c Describe any method used to tabulate or visually display results of 
individual studies and syntheses.

Page 10

13d Describe any method used to synthesize results and provide a 
rationale for the choice(s). If meta-analysis was performed, describe 
the model(s), method(s) to identify the presence and extent of 
statistical heterogeneity, and software package(s) used.

Page 10

13e Describe any method used to explore possible causes of 
heterogeneity among study results (eg, subgroup analysis, 
meta-regression).

Page 10

13f Describe any sensitivity analyses conducted to assess robustness of 
synthesized results.

Page 10

Reporting bias 
assessment

14 Describe any methods used to assess risk of bias due to missing 
results in a synthesis (arising from reporting biases).

Page 14

Certainty assessment 15 Describe any methods used to assess certainty (or confidence) in 
the body of evidence for an outcome.

Page 9

RESULTS  

Study selection 16a Describe results of the search and selection process, from the 
number of records identified in the search to number of studies 
included in review, ideally using a flow diagram.

Page 10

16b Cite studies that might appear to meet the inclusion criteria, but 
which were excluded, and explain why they were excluded.

Page 10

Study characteristics 17 Cite each included study and present its characteristics. Page 12

Risk of bias in 
studies

18 Present assessments of risk of bias for each included study. Page 14

Results of individual 
studies

19 For all outcomes present for each study: (a) summary statistics for 
each group (where appropriate) and (b) an effect estimate and its 
precision (eg, confidence/credible interval), ideally using structured 
tables or plots.

Pages 15 - 21

Results of syntheses 20a For each synthesis, briefly summarize the characteristics and risk of 
bias among contributing studies.

Pages 15 - 21

20b Present results of all statistical syntheses conducted. If meta-analysis 
was done, present for each the summary estimate and its precision 
(eg, confidence/credible interval) and measures of statistical 
heterogeneity. If comparing groups, describe the direction of effect.

Pages 15 - 21

20c Present results of all investigations of possible causes of 
heterogeneity among study results.

Pages 15 - 21

20d Present results of all sensitivity analyses conducted to assess the 
robustness of synthesized results.

Pages 15 - 21

Reporting biases 21 Present assessments of risk of bias due to missing results (arising 
from reporting biases) for each synthesis assessed.

Pages 15 - 21

Certainty of 
evidence

22 Present assessments of certainty (or confidence) in the body of 
evidence for each outcome assessed.

Pages 15 - 21
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APPENDIX B. Cochrane Risk of Bias tool from Revman 5.4

Ozay, et al.

Section and Topic Item# Checklist item Location where 
item is reported

DISCUSSION  

Discussion 23a Provide general interpretation of results in the context of other 
evidence.

Page 22

23b Discuss any limitations of evidence included in the review. Page 22

23c Discuss any limitations of the review processes used. Page 22

23d Discuss implications of the results for practice, policy, and future 
research.

Page 23

OTHER INFORMATION  

Registration and 
protocol

24a Provide registration information for review, including registered 
name and registration number, or state that the review was not 
registered.

N/A

24b Indicate where the review protocol can be accessed, or state that a 
protocol was not prepared.

N/A

24c Describe and explain any amendments to information provided at 
registration or in the protocol.

N/A

Support 25 Describe sources of financial or non-financial support for review, 
and the role of funders or sponsors in the review.

N/A

Competing interests 26 Declare any competing interests of review authors. Page 22

Availability of data, 
code and other 
materials

27 Report which of the following are publicly available and where 
they can be found: template data collection forms; data extracted 
from included studies; data used for all analyses; analytic code; 
any other materials used in the review.

Page 23

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
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Pourghasem, et al.

Sene, et al.

Thalamati, et al.
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Agrawal, et al.

Chirania, et al.

Pacchiarotti, et al.
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APPENDIX C. Demographics of patients in included studies

Author, year Mean age
(years old)

Infertility 
duration

(years)

Cycle Length
 

Mean BMI
(kg/m2)

Pourghasem, et al., 2019 15 – 38 2-5 None mentioned 25 – 29.9

Agrawal, et al., 2019 20 - 38 >1 2.04 months <30, no specific range 
mentioned

Thalamati 2019 15 – 45 None mentioned None mentioned None mentioned, weight 
was the data provided

Sene, et al., 2019 20 - 35 6 - 7 None mentioned 25 - 26

Chirania, et al., 2017 21 - 24 None mentioned 9 – 14% of sample 
population has irregular 
menses

24 - 25

Ozay, et al., 2017 18 - 35 1 - 2 None mentioned 24 - 25

Pacchiarotti, et al., 2015 27 - 38 1.5 – 2.5 32 – 37 days 22 - 23

Study Population

Author, year No ART IVF IUI

Sene, et al., 2019 None 50 out of 50 None

Ozay, et al., 2017 98 out of 196 None 196 out of 196

Pacchiarotti, et al., 2015 None None Control (FA): Mean 1.5 patients
MI+FA+M: Mean 2.5
MI+FA: Mean 2.7

*ART = Assisted Reproductive Technology, IVF = In Vitro Fertilization, IUI = Intra-uterine Insemination
**FA = Folic Acid, MI = Myoinositol, M = Metformin
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Telemedicine Screening of the 
Prevalence of Diabetic Retinopathy 
Among Type 2 Diabetic Filipinos in 

the Community

Jessica Daza, MD, Jocelyn Sy, MD, Maria Victoria Rondaris, MD, 
John Philip Uy, MD

ABSTRACT

Purpose:  To determine the feasibility of 
telemedicine screening for diabetic retinopathy in a 
community setting and to determine the prevalence 
of diabetic retinopathy among Filipino patients with 
type 2 diabetes in the community.
Study Design: Cross-sectional study among 
patients with type 2 diabetes in six community health 
centers in an urban city in the Philippines.
Materials and methods: Subjects were 
examined from November 2018 to December 2018. 
A three-field non-mydriatic 45’ fundus photographs 
were taken for each patient and photographs were 
uploaded in cloud storage and read by a retina 
specialist in a tertiary hospital for assessment of 
diabetic retinopathy and grading of the fundus 
photographs. The results were sent back to local 
health centers.
Results: A total of 387 eyes of 195 persons were 
examined. Overall, 288 out of 387 eyes (95.36%) 
had gradable quality fundus photo (grade 3 and 
higher) and did not need eye dilation. Prevalence 
of diabetic retinopathy among the respondents was 
25.26% - 3.16% had mild diabetic retinopathy, 
15.79% had moderate diabetic retinopathy, 3.68% 
had severe diabetic retinopathy, and 3.68% had 
proliferative diabetic retinopathy. Other fundus 

findings noted include hypertensive retinopathy 
glaucomatous optic nerve, age-related macular 
degeneration, posterior vitreous detachment, 
clinically significant macular edema, and epiretinal 
membrane.
Conclusion: Due to the significant number of 
patients with diabetic retinopathy among type 2 
diabetics in the community, telemedicine screening 
was a feasible alternative to dilated fundus 
examination and may be considered as part of the 
local health program to prevent blindness due to 
diabetes.

Key Words: diabetes, diabetic retinopathy, 
telemedicine, tele-ophthalmology, community 
screening

PURPOSE

Diabetes is one of the greatest health and economic 
burdens worldwide with over 425 million people 
affected in 2017.[1] The Philippines, according 
to the International Diabetic Foundation, has an 
estimate of 3.7 million people diagnosed with 
diabetes in 2017, with around 1.7 million people 
with type 2 diabetes remaining undiagnosed.[1,2]

Diabetes has major health complications and can 
damage the heart, blood vessels, eyes, kidneys, 
and nerves.[3] Diabetic retinopathy is said to be 
the most common cause of blindness among the 
working-age population in the world.[4] Developing 
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countries including low to middle income countries 
such as India and China are also said to be most 
at risk for diabetic retinopathy.[5] Visual impairment 
and blindness in diabetic patients has been shown 
to be lowest in countries with the national program 
for diabetic retinopathy screening.[6] It is alarming 
to note that in the southeast Asian countries, about 
84% are not receiving the minimum annual eye 
examination recommended for diabetic patients, 
more so in rural areas wherein access to basic 
healthcare is not available.[6]

Visual loss from diabetic retinopathy is generally 
preventable with early detection, close follow up, 
and timely treatment.[7] The International Council 
of Ophthlamology (ICO) recommends that known 
diabetic patients without diabetic retinopathy be 
screened every one to two years in low-resource 
settings, with increased frequency of follow 
up depending on the classification of diabetic 
retinopathy.[8] The minimum examination should 
be inclusive of visual acuity and retinal examination 
adequate to classify diabetic retinopathy, and may 
be done by non-ophthalmologists trained to do 
retinal examination.[8]

The prevalence of diabetic retinopathy is 
significantly correlated with diabetes type 1, 
increased duration of diabetes, HbA1c levels, 
blood pressure, and cholesterol.[7] Despite the 
identification of these risk factors in numerous 
epidemiologic studies and extensive clinical trials 
that have been done, considerable variations in 
consistency still make diabetic retinopathy findings 
arbitrary.[5]

Currently, there are no organized national 
screening programs for diabetic retinopathy in 
communities in the Philippines, just as in other 
developing Asian countries. Moreover, health 
centers in local government units are not equipped 
for eye screening due to the absence of visiting 
ophthalmologists to the centers and basic tools for 
eye screening.

To bridge the gap, many countries are turning to 
telemedicine for more efficient delivery of health care 
services. The American Telemedicine Association 
(ATA) defined telemedicine as “the use of medical 
information exchanged from one site to another via 
electronic communications to improve a patient’s 
clinical health status.”[9] Telemedicine uses a variety 
of information and communication technology tools 
(ICT) such as 2-way video, email, smart phones, 

and internet. According to ATA, four elements that 
are relevant to telemedicine are the following: 1. Its 
purpose is to provide clinical support. 2. It is intended 
to overcome geographical barriers, connecting 
users who are not in the same physical location. 3. 
It involves the use of various types of ICT. 4. Its goal 
is to improve health outcomes.[9] Telemedicine is 
already being successfully used in different fields of 
medicine such as dermatology, telepathology, and 
teleradiology, wherein individuals either exchange 
pre-recorded data or may exchange real-time 
information such as videoconference.[9]

In ophthalmology, it has been employed in 
retinopathy of prematurity screening, glaucoma 
screening, screening of age-related macular 
degeneration, and diabetic retinopathy.[10] There 
are different levels of validating telemedicine 
screening for diabetic retinopathy according to 
the American Telemedicine Association (ATA): 
“Category  1 validation identifies patients who 
have no or minimal diabetic retinopathy and those 
who have more than minimal diabetic retinopathy. 
Category  2 validation identifies patients who 
do not seem to have sight-threatening diabetic 
retinopathy and those who have potentially sight-
threatening diabetic retinopathy and require 
prompt referral and possible laser surgery (severe 
nonproliferative diabetic retinopathy [NPDR] or 
worse). Category  3 validation allows patient 
treatment to match clinical recommendations based 
on clinical retinal examination through dilated pupils. 
Category  4 validation indicates that a program 
can replace Early Treatment Diabetic Retinopathy 
Study (ETDRS) photographs in any clinical or 
research program.”[10]

In the Philippines, studies on telemedicine 
screening of diabetic retinopathy are limited. 
Tayapad, et al.[11], did a pilot data collection 
on diabetic retinopathy using telemedicine in 
a multispecialty primary clinic. They concluded 
that teleophthalmology was an effective means 
of identifying which patients need referrals for 
treatment.

The present study aims to evaluate the prevalence 
of diabetic retinopathy via telemedicine in a 
community-based cohort sample of adults with 
diabetes mellitus type 2, with the aim of identifying 
the feasibility to establish a telemedicine program 
in the Philippine community setting and identify the 
number of patients with diabetic retinopathy. The 
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results of this study may also be utilized to aid in 
planning the diabetic eye care program in our local 
health centers to prevent visual impairment and 
visual loss from diabetes.

STUDY DESIGN

This is a cross-sectional study done to investigate the 
presence or absence of diabetic retinopathy in type 
2 diabetic patients in the community.

MATERIALS AND METHODS

Six community health centers with regular medical 
screening of diabetic patients in an urban city 
(Quezon City) in the Philippines were chosen as 
study sites. The target sample size was calculated to 
be 190 with a 95% confidence interval (±8). Criteria 
for eligibility was known type 2 diabetic patients 
previously diagnosed in health centers and are 18 
years old and above. Pregnant, non-ambulatory 
patients and patients who cannot sit upright for a 
long time were excluded from the study.

Patients were assigned a study number. Clinical 
history which included baseline demographic data 
and characteristics, symptoms, as well as review of 
ocular and systemic medications were recorded. 
The fundus photographs of the retina of the patients 
were taken using the Topcon TRC NW8F Plus fundus 
camera with a resolution of 16.2 megapixels. Three-

field nonmydriatic 45’ fundus photographs were 
taken for each patient using the Joslin Clinic Protocol 
(Figure 2). The Joslin Clinic Protocol (Figure 1B) is 
validated for retinal photography and has been 
shown to be comparable with the standard ETDRS 
standard 35mm stereoscopic films (Figure 1A) and 
clinical examination by a retina specialist.[12] 
Fundus photographs of patients with significant 
media opacity and poor quality fundus photographs 
were retaken after being dilated with phenylephrine 
+ tropicamide eye drops.

Fundus photographs were masked for the patients’ 
identity and were labeled with the patient’s study 
number and laterality. At the end of each screening, 
photographs were uploaded in an Electronic 
Medical Records folder created in an online cloud 
storage (Google drive) using the desktop computer 
and existing internet connection in the health centers. 
The folder was password protected and shared 
with the designated reader (retina specialist), at the 
partner institution, University of Santo Tomas Eye 
Institute, for reading and assessment. All identifying 
patient’s data were withheld and were not available 
for online transmission.

READING OF THE FUNDUS PHOTOGRAPHS

Fundus photographs were read by a retina specialist. 
The reader was masked to the personal, ophthalmic, 
and medical information of the patient. Fundus 

Figure 1.  Illustration shows the ETDRS seven-standard-30 degree fields  in yellow dotted circles (A)  vs the three 45 degree 
fields of the Joslin Clinic Protocol in green solid circles (B) superimposed on the former.
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photographs were examined for the presence 
or absence of diabetic retinopathy using the ICO 
classification for diabetic retinopathy and other 
pertinent posterior segment findings such as the 
presence of hypertensive retinopathy, glaucomatous 
disc, age and related macular degenerations were 
likewise noted. Data of the worse eye was used for 
analysis.

The quality of fundus photographs were also 
graded on a 5-point scale obtained from the FOTO-
ED study of Lamirel, et al.[13] Grade  1  being 
inadequate for any diagnostic purpose, Grade 2 - 
unable to exclude all emergent findings, Grade 3 - 
only able to exclude emergent findings, Grade 4 - 
not ideal but still able to exclude subtle findings, and 
Grade 5 - ideal quality. Data for each eye were 
used in the analysis.

After the reading, results with diagnosis and 
recommendations were sent back by the reader for 
online cloud storage (Google drive). The readings 
were accessed by the investigator and given to the 
health officer.

STATISTICAL ANALYSIS

Data were analyzed using Stata Statistical 
Software, Version 13, College Station, TX: 
StataCorp LP. A p-value of 0.05 was considered 
statistically significant. Continuous variables were 
described using mean and standard deviation 
while categorical variables were summarized using 
frequency, percentage, median, and interquartile 

range. Subjects were divided into two groups based 
on the presence or absence of diabetic retinopathy.

Ethical considerations

The study adhered to the tenets of declaration of 
Helsinki 2013 and was conducted in conformance 
with good clinical practice (GCP) guidelines, WHO 
operational guidelines, national ethical guidelines 
2017, and within the laws and regulations of the 
University of Santo Tomas Hospital and the country. 
Informed consent was taken from all the participants.

RESULTS

A total of 387 eyes of 195 persons were examined 
in the study from November 2018 to December 
2018. The demographic characteristics of the 
respondents are shown in Table 1. The average age 
of the respondents was 62.78 years (±9.28). The 
mean duration of being diagnosed with diabetes 
mellitus was 7.06 years (±7.69). It can also be 
noted that 43.59% had hypertensive retinopathy. 
Moreover, there were incidentally detected 
presence of other ocular conditions - 21.03% of the 
respondents had glaucomatous optic nerve, 6.67% 
had age-related macular degeneration, 1.54% had 
posterior vitreous detachment, 3.07% had clinically-
significant macular edema, and 1.547% had 
epiretinal membrane.

Photos were saved in JPEG format with an average 
of 150kb per photo. The results of each eye obtained 
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per patient were recorded. As presented in Table 2, 
it can be seen that among patients with grade 1 
quality fundus photo, 5.88% had eye dilation and 
2.98% did not have eye dilation. Comparison of 
these two proportions was not statistically significant 
(z = 1.27, p = 0.206). Results also showed that 
among respondents with grade 2 quality fundus 
photo, 9.41% had eye dilation and only 1.66% 
did not have eye dilation. Comparative analysis 
for two sample proportions indicate that these 
were statistically different (z = 3.50, p = 0.001), 
indicating that the proportion of respondents with 

grade 2 quality fundus photo was higher among 
those with eye dilation. Results also showed that the 
proportion of patients with grade 3 (z = 1.50, p = 
0.134) and grade 5 (z = 0.57, p = 0.570) quality 
fundus photo were not statistically different between 
those who had eye dilation and who did not have 
eye dilation. On the other hand, the comparison 
of proportion of respondents with grade 4 fundus 
photo with eye dilation (31.76%) and those who did 
not have eye dilation (53.31%), results showed that 
the proportion was statistically higher (z = –3.51, p 
= 0.001) among those with no eye dilation. Overall, 

Figure 2. Sample photographs of the fundus taken during the study. A- shows mild nonproliferative diabetic retinopathy, B-  
moderate nonproliferative diabetic retinopathy, C-  moderate nonproliferative diabetic retinopathy with severe diabetic macular 
edema.

Figure 3. Sample fundus photographs taken during the study. A-severe nonproliferative diabetic retinopathy, B- hazy fundus 
photo due to vitreous hemorrhage, C tractional retinal membranes
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288 out of 387 eyes (95.36%) had gradable quality 
fundus photo (grade 3 and higher) and did not need 
eye dilation.

For the prevalence of diabetic retinopathy, the 
result of the worse eye was used for the analysis. 
It can be gleaned that the prevalence of diabetic 
retinopathy among respondents was 25.26% (95% 
CI = 19.60% to 31.90%) (Table 3). Among those 
with diabetic retinopathy, 3.16% had mild diabetic 
retinopathy, 15.79% had moderate diabetic 
retinopathy, 3.68% had severe diabetic retinopathy, 
and 3.68% had proliferative diabetic retinopathy.

DISCUSSION

Diabetic retinopathy is mainly a clinical diagnosis 
and ancillary procedures such as fluorescein 
angiography or ocular coherence tomography is 
not required for diagnosis or to determine disease 
severity. The standard of care for diabetic retinopathy 
is to undergo dilated fundus examination by an 
ophthalmologist at regular intervals depending on 
the type of diabetic retinopathy present. Diabetic 
retinopathy continues to be one of the preventable 
causes of loss of vision worldwide. In the US, 
compliance to diabetic retinopathy screening was 
low with only 34% of the diabetic population who 
underwent screening[14] due to the inability of 
patients to undergo regular screening because of 

time, expense, lack of access to ophthalmic care, 
and lack of noticeable change in vision.[14]

Mass-based screenings have been promoted 
to increase patient compliance and increase the 
number of screened individuals. Retinal photography 
is already included in the ICO guidelines for diabetic 
eye care as an option for retinal screening. Thus, 
technology, using telemedicine, is an alternative 
method to the dilated fundus exam to increase 
the detection rate of diabetic retinopathy among 
diabetic patients. Figure 2 and 3 shows photos 
of the different severity classification of diabetic 
retinopathy obtained.

Prevalence of Diabetic Retinopathy

In this study, no signs of diabetic retinopathy were 
seen in 72.16%. On the other hand, it was able 
to identify some form of diabetic retinopathy (mild 
non-proliferative diabetic retinopathy or worse) in 
at least one eye of 26.31%, with a prevalence of 
25.26%. This value was slightly lower than in the 
study on global prevalence of diabetic retinopathy 
pooled from studies from the United States, 
Australia, Europe, and Asia, which revealed an age-
standardized prevalence of diabetic retinopathy to 
be 35.6%. Available local prevalence studies are 
limited and all of them were done in the hospital 
setting. Results of this present study was not far 
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from the studies of Tayapad, et al.[11], studying 
the prevalence of diabetic retinopathy in a private 
multispecialty primary care clinic and the result of 
the study of Carandang, et al.[15] on the prevalence 
of diabetic retinopathy in a private medical center 
in the rural area with prevalence of 28.2% and 
26%, respectively. However, in a study by Gomez, 
et al.[16] in 2005, among diabetic patients in a 
government-owned tertiary hospital, it was noted 
that patients with diabetes had diabetic retinopathy 
in as high as 61.8%.

Patients with no diabetic retinopathy were 
informed about the importance of regular screening 
and emphasis on strict blood pressure and glycemic 
control was reiterated. These patients do not 
need an urgent ophthalmology or retina specialist 
referral, hence identifying them early on would not 
only decrease patient load from the eye centers 
but this would also save patients from unnecessary 
expenses for transportation and consultation. For 
patients with some form of diabetic retinopathy (mild 
NPDR to PDR) and clinically significant macular 
edema, appropriate workup was recommended 
and patients were advised ophthalmology consult to 
the eye center of choice. For all patients screened, 
education on diabetic retinopathy was given.

Other findings such as glaucoma disc suspect, 
hypertensive retinopathy, and age-related macular 
degeneration were incidentally found during the 
screening. These patients along with patients who 
had ungradable photos due to media opacity were 
likewise recommended to seek an ophthalmology 
consult.

FEASIBILITY TELEMEDICINE SCREENING

Non-Mydriatic vs mydriatic

A dilated fundus examination, aside from being time 
consuming and difficult for patients, is not always 
possible due to possible risks that accompany it, 
especially in the setting of mass screenings wherein 
there will be no available ophthalmologists on 
standby. Non-mydriatic fundus photography makes 
screening faster, reduces patient discomfort, thus, 
increasing compliance.[17] In this study non-
mydriatic fundus photography was used and fundus 
photos of 387 eyes were able to be taken (Table 2).

Figure 4 shows fundus photographs of different 
grading of the photo quality. When compared to 
mydriatic fundus photographs, non-mydriatic fundus 

photographs produced inferior quality photos 
resulting in about 6-36% ungradable photographs 
in the study of Lamirel, et al.[13,14] In our study, 
22% (85 eyes) of the subjects’ eyes needed to be 
dilated due to poor quality fundus photo which was 
attributable to either media opacity or small pupil. 
Among these patients who were dilated, it was able 
to increase the photo quality from ungradable to 
gradable (grade 3 quality and higher) in 84.7% of 
dilated patients. On the other hand, 302 patients 
did not need eye dilation and among these patients 
93.03% had gradable quality of fundus photo.

The quality of fundus photos also depends on 
the age group of the patient population, with the 
older age group having poorer quality photos due 
to more frequent media opacities such as age-
related cataracts, miosis, and difficulty in following 
instructions.[13,14] Excluding the factor of age, 
diabetic patients also develop cataracts earlier 
and will have miosis due to diabetic autonomic 
neuropathy.[14] In which cases, dilated fundus 
examination could provide adequate observation 
of the retinal pathologies obscured by the factors 
mentioned above.

Non-mydriatic fundus photography may miss out 
on peripheral retinopathies, vitreous hemorrhage, 
and has poor sensitivity for cystoid macular edema.
[14] However, the goal of mass screening is to 
provide a quick and convenient way to detect 
diabetic retinopathy in patients with diabetes even in 
areas without ophthalmologists or retina specialists. 
Patients with questionable findings should be 
referred to an ophthalmologist for a more thorough 
examination.

The gold standard in fundus photography is the 
ETDRS dilated 7-field 30 degrees stereophotography. 
Different protocols have been developed to decrease 
patient discomfort and allow reproducible photos. 
The protocol used in this study is the three-field non-
mydriatic 45-degree photographs, Joslin Clinic 
Protocol (Figure 5), that allows non-mydriatic retinal 
imaging to be done by non-certified photographers. 
The protocol was validated and said to be in 
agreement with the ETDRS retinal photography.[12] 
Figure 5 shows the comparison between the areas 
captured using the ETDRS protocol and Joslin Clinic 
Protocol. Other protocols worth mentioning are the 
EURODIAB IDDM Complications Study European, 
which is two 45-degree color photographs - one 
centered on the macula and the other on the nasal 
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field, and the single field 45-degree photograph - 
centered on a point halfway between the temporal 
edge of the optic disc and the fovea,[18] both of 
which were able to identify the simple presence 
of retinal lesions; however, there were occasional 
lesions that occurred outside the field of view that 
were not able to be identified.

Newer technologies are available to increase the 
quality of detection of retinal diseases. Ultrawide field 
Optomap imaging can take non-mydriatic images of 
the posterior pole up to the equator (180°–200°), 
and can visualize the deeper retina using red-free 
and infrared image.[19] Portable hand-held fundus 
cameras and smartphone fundus photography are 
also used in other tele-ophthalmology studies to 
provide mobility. However, these portable devices 
have a higher learning curve and currently has 
lower image qualities compared to the traditional 
tabletop fundus camera.[17]

Barriers to Telemedicine Screening

The study was conducted in an urban setting with 
health centers having computers and internet 
connection, making the data transmission part of 

the study feasible. Despite having numerous studies 
showing the benefits of telemedicine programs, 
problems such as high costs, lack of infrastructure 
and technical capabilities, and additional manpower 
pose barriers to adoption of the program, especially 
in developing countries.

Ideally fundus photographs should be taken by 
trained technicians to obtain a high quality photo. 
However, this is not always possible in the real world 
setting due to lack of dedicated staff and the amount 
of patients seen in primary care clinics. To address 
this, several studies have shown the effectiveness of 
trained personnel (non-technicians) to take fundus 
pictures. In a photo-ed study, nurse practitioners 
in the emergency department were able to get 
good quality photos with ungradable photographs 
amounting to less than 3%.[13]

In addition, retina specialists who will read the 
images and send back reports should be available. 
To address this, artificial intelligence software had 
been developed to automatically read the fundus 
photographs and detect the presence or absence of 
diabetic retinopathy.[20] However, this still has to be 
verified by an actual screener. The ICO guidelines for 
diabetic eye care have stated that a medical degree 

Figure 4. Representative photos of the different grades of the quality of the fundus photos in the study. In increasing order of 
quality- (A) Grade 1 being inadequate for any diagnostic purpose, (B) Grade 2 - unable to exclude all emergent findings,(C) 
Grade 3 - only able to exclude emergent findings, (D) Grade 4 - not ideal but still able to exclude subtle findings, and (E) Grade 
5 - ideal quality.
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is not necessary to perform a retinal exam and may 
be performed by well-trained personnel to assess the 
severity of retinopathy. For a successful telemedicine 
diabetic retinopathy screening program, there 
should be a good partnership between the local 
health center and an eye referral center.

CONCLUSION

This study found that diabetic retinopathy among 
type 2 diabetics has a prevalence of 25.26% 

(49 patients). Telemedicine screening of diabetic 
retinopathy is a reliable alternative to dilated fundus 
examination and can be done in local health centers. 
Hence, this screening method can be considered by 
the local government to be included as a part of 
health services with the aim of reducing blindness 
due to diabetes.
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Figure 5. Collage photograph of the three-field non-mydriatic 45-degree photographs as described by the Joslin Vision Clinic 
protocol in one of the patients with normal fundus.
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ABSTRACT

Background: Diabetes will remain a threat to 
global health. No longer just a disorder of mature 
age, there is now a well-recognized trend towards 
the young. Early diagnosis leads to early intervention 
and prevention of complications in this susceptible 
but vital portion of the population.
Objective:  To compare the risk factors predisposing 
adults to early-onset (<40 years old) versus late-onset 
(≥40 years old) type 2 diabetes at the University of 
Santo Tomas Hospital from January 2015-December 
2017.
Methods:  This is a retrospective review of medical 
records. All adult patients who fulfilled the inclusion 
criteria from January 2015 to December 2017 
were included in the study. Data from charts were 
reviewed and analyzed.
Results:  The early-onset group had a mean age of 
34 years, while the late-onset group had a mean age 
of 51 years. The early-onset diabetics were mostly 
obese, had higher HbA1c, worse lipid profiles, and 
had a positive family history of diabetes. Only a 
BMI of >27.50 kg/m2 was found to be a significant 

risk factor contributing to early-onset of diabetes. 
Myocardial infarction and nephropathy were more 
frequent in the late-onset group while retinopathy 
was more common in the early-onset group. Lastly, 
only retinopathy and neuropathy were significantly 
associated with longer duration of diabetes.
Conclusion:  The mean age of Filipinos was at 
least 5 years younger than the studies done on 
Caucasians. Most patients in the early-onset group 
were obese and had worse metabolic profiles. 
Retinopathy was more common in the early-onset 
group, while myocardial infarction and neuropathy 
were more common in the latter. 

Key words:  risk factors, early-onset diabetes, 
Philippines

INTRODUCTION

Diabetes mellitus is a group of metabolic disorders 
characterized by a deficiency of insulin secretion 
and/or insulin effect, which causes hyperglycemia, 
disturbance of carbohydrate, fat, and protein 
metabolism, and a constellation of chronic 
complications. Diabetes will remain a threat to 
global health. Worldwide, diabetes probably affects 
150 million people. The International Diabetes 
Federation estimated that almost 60% of newly 
diagnosed diabetics will be in Asia. The global 
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burden of type 2 diabetes is significant and rising. 
While most of the increase in its prevalence occurs 
in the middle-aged and elderly, it is becoming more 
common in younger patients. In fact, there is now 
a well-recognized trend toward younger people 
presenting with the disease, particularly for some 
ethnic groups.

Based on diabetes landmark trials, the occurrence 
of diabetes in younger individuals is directly 
associated with its complications, thus, longer 
exposure to hyperglycemia and other diabetes-
related abnormalities increases the likelihood that 
patients will develop complications. 

There is a paucity of local studies comparing risk 
factors between adults with early-onset versus late-
onset type 2 diabetes. Hence, further investigation of 
the characteristics of these young individuals is vital 
in order to prevent the burden of its complications.

METHODOLOGY

This study was conducted in compliance with the 
ethical principles of medical research involving 
human subjects under the Declaration of Helsinki 
by the World Medical Association in 2013 and the 
National Ethical Guidelines for Health and Health-
Related Research 2017 Edition. The USTH-REC 
approved this study before commencement.

This was a retrospective review of medical records 
of adult patients with type 2 diabetes who were seen 
at the outpatient department of the University of Santo 
Tomas Hospital, from January 2015 to December 
2017. Subjects with type 1 diabetes, monogenic 
diabetes, and latent autoimmune diabetes of 
adulthood were excluded. Data collection was from 
May 15 to October 30, 2018. Data obtained from 
the chart included date of diagnosis, age of onset of 
diabetes, gender, race, height, body weight, family 
history of diabetes, gestational diabetes if female, 
and other comorbid conditions. Blood pressure 
was also recorded along with results of HbA1c, 
lipid profile, micral test, and serum creatinine. 
Fundoscopy and monofilament test findings were 
also recorded. Subjects were divided into two 
groups based on age at diagnosis: early-onset (<40 
years of age) and late-onset (≥40 years of age). 
Two independent persons reviewed the chart and 
compared the results. Data retrieved was tabulated 
and analyzed as to baseline characteristics, risk 
factors, and identified end-organ complications. The 

odds of acquiring diabetes-related complications 
with the duration of diabetes as a risk factor were 
also estimated.

A purposive sampling design was used to select 
study participants. Although the minimum sample size 
of 120 records was necessary to achieve a power of 
80% with a medium effect size of 0.50 at an alpha 
of 0.05, 200 medical records were reviewed. Out 
of the initial records, 120 had complete information 
based on variables included in the data collection 
form; of which, 44 subjects comprised the early-
onset group while 76 subjects encompassed the 
late-onset cluster. Comparative analysis of the mean 
values of continuous variables between the two 
groups was analyzed using the independent sample 
t-test. If however statistical assumptions were not met, 
then the Mann-Whitney test was used. Categorical 
variables on the other hand were analyzed using 
the chi-square test. Logistic regression analysis was 
used to determine the association of duration of 
diabetes as a risk factor for both macrovascular and 
microvascular complications in adults with early-
onset and late-onset type 2 diabetes. All statistical 
tests were done in SPSS version 20.0. P-values less 
than 0.05 were considered significant.

Operational Definition of Terms

In this study, early-onset type 2 diabetes was defined 
as adults who were diagnosed with type 2 diabetes 
below 40 years old as stipulated in the National 
Institute for Health and Care Excellence (NICE) 
guideline. Moreover, a positive family history of 
diabetes was defined as having at least one first 
degree or second degree relative with diabetes. 
Overweight and obese adults were defined as 
having a body mass index of 23-24.9 kg/m2, and 
>25 kg/m2, respectively according to the Asia Pacific 
criteria. Dyslipidemia was defined as having a total 
cholesterol ≥200 mg/dL, triglycerides of ≥150 
mg/dL, LDL cholesterol of ≥100 mg/dL, and HDL 
cholesterol of <50 mg/dL in females and <40 mg/
dL in males. In addition, hypertension was defined 
as systolic or diastolic blood pressure of more than 
or equal to 140 mmHg or more than or equal to 90 
mmHg respectively, or who have received treatment 
for hypertension. Macrovascular complications 
recorded in the study included a history of myocardial 
infarction or stroke. On the contrary, microvascular 
included evidence of retinopathy, neuropathy 
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(pertinent physical exam findings), and nephropathy 
(elevated creatinine).

RESULTS

Demographics and Baseline Characteristics

Table 1 summarizes the demographic and clinical 
profile of the early-onset group as compared to the 
latter. The mean age for the early-onset group was 
34 years, while that of the late-onset group was 51 
years. There was no gender predilection between 
the two groups. Most early-onset respondents 
were obese (47.73%), had light physical activities 
(54.55%), were non-smokers (79.55%), and had 
a BP of less than 140/90 (88.64%). Furthermore, 
86.36% of the early-onset group had a positive family 
history of diabetes, and 22.73% of females had a 
history of gestational diabetes mellitus. Their lipid 
profile showed elevated triglycerides (59.09%) and 
LDL (81.82%) with low HDL for both males (36.6%) 
and females (38.63%), respectively. The average 
duration of diabetes upon first visit was 3.26 (±2.84) 
years. More importantly, 79.55% had an HbA1c of 
>7%. The most common comorbid illnesses were 
hypertension (27.7%) followed by dyslipidemia 
(9.09%), polycystic ovarian syndrome (6.81%), fatty 
liver (4.54%), and metabolic syndrome (4.54%).

Risk Factors for Early-onset Type 2 Diabetes

Table 2 illustrates the comparative analysis of 
risk factors associated with the development of 
diabetes between the two groups. Among these, 
only a BMI of >27.50 kg/m2 (obese) (p<0.05) was 
statistically different between the two groups, such 
that the proportion of patients who were obese was 
statistically higher among subjects with the early-onset 
group (47.73%) compared to the latter (27.63%). 
Moreover, the early-onset group had statistically 
higher mean HbA1c of 10.25 (2.23), statistically 
higher triglyceride levels at 260.14 (±167.64), and 
statistically lower HDL at 35.25 (±12.55) than the 
late-onset group with values of 8.93 (2.45), 163.87 
(±54.20), and 45.05 (±13.28), respectively.

Frequency of Macrovascular and Microvascular 
Complications in Early-Onset Diabetics 

Table 3 compared the frequency of microvascular 
and macrovascular complications between the two 

groups. The results showed that the proportion of 
myocardial infarction was significantly higher 
among the late-onset group (38.16%). In terms of 
microvascular complications, statistically significant 
retinopathy was present in 47.72% of patients in 
the early-onset group and 23.68% in the late-onset 
group.

Influence of Disease Duration on 
Macrovascular and Microvascular 
Complications in Early-Onset Diabetics

Table 4 revealed the correlation of diabetes duration 
to macrovascular and microvascular complications. 
In this study, only microvascular complications were 
significantly associated with diabetes duration. 
Hence for every 1 year increase in the duration of 
diabetes, the subjects are 11% and 29% more likely 
to develop retinopathy and neuropathy, respectively. 

DISCUSSION

In this study, mean age for the early-onset group 
was 34, while that of the late-onset group was 51 
years. This was similar to the studies done by Kim, 
et al.[1] and Jimenez-Corona, et al.[2] in 2010. 
However, the results of this study showed that the 
mean age of Filipinos for both groups was at least 
5 years younger than the studies done on Asians 
and Caucasians. Moreover, there was no gender 
predilection between the two groups. This was 
similar to a study by Huo, et al.,[3] which proposed 
that the prevalence of diabetes was similar in males 
and females. Furthermore, the early-onset group’s 
level of physical activity was mostly sedentary 
(25.0%) to light (54.55%). This was compatible with 
studies establishing that a sedentary lifestyle had a 
major impact on the development of disease.[1] In 
addition, a study by Hitke, Webb, Jhunti, et al. in 
2015[4] and Yu, et al. in 2016[5] showed that early-
onset subjects were mostly obese. Indeed, among 
the risk factors, only an obese BMI was found to 
be significantly higher in the early-onset group. This 
reflects the close association between obesity and 
insulin resistance. Obesity itself is an independent 
risk factor for diabetes such that there is a seven-fold 
and three-fold increased risk of developing diabetes 
in the obese and overweight, respectively.[4,5] 
With regard to family history, Kim, et al.[1] reported 
that diabetes occurred earlier in persons who had 
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Table 1. Clinical Profile of the Respondents According to Onset of Diabetes Mellitus (N = 120) 

Characteristics Onset of Diabetes Mellitus

Early-Onset 
(n = 44)

Late-Onset 
(n = 76)

Age
 
Sex

33.8 (4.16) 51 (8.7)

  Male 22 (50.00%) 36 (47.37%)

  Female 22 (50.00%) 40 (52.63%)

Height (centimeters) 163.32 (±8.07) 163.68 (±6.50)

Weight (kilograms) 74.76 (±17.64) 69.03 (±11.81)

BMI (kg/m2)   

  Less than 18.50 kg/m2 1 (2.27%) 1 (1.32%)

  Between 18.50 kg/m2 to 23.00 kg/m2 10 (22.73%) 20 (26.32%)

  Between 23.00 kg/m2 to 27.50 kg/m2 12 (27.27%) 34 (44.74%)

  ≥27.50 kg/m2 21 (47.73%) 21 (27.63%)

Level of Physical Activity   

  Sedentary 11 (25.00%) 9 (11.84%)

  Light 24 (54.55%) 56 (73.68%)

  Moderate 9 (20.45%) 10 (13.16%)

  Vigorous 0 (0.00%) 1 (1.32%)

Duration of Diabetes Mellitus 
(Years)

3.26 (±2.84) 6.70 (±4.10)

Family History of Diabetes Mellitus 38 (86.36%) 58 (76.32%)

History of Gestational Diabetes 
Mellitus (if female)

10 (22.73%) 17 (22.37%)

Blood Pressure (mmHg)   

  <140/90 39 (88.64%) 26 (34.21%)

  ≥140/90 5 (11.36%) 50 (65.79%)

HbA1c (%)   

  <7.0% 9 (20.45%) 11 (14.47%)

  ≥7.0% 35 (79.55%) 65 (85.53%)

Total Cholesterol (mg/dL)   

  <200.00 mg/dL 22 (50.00%) 25 (32.89%)

  ≥200.00 mg/dL 22 (50.00%) 51 (67.11%)

Triglycerides (mg/dL)   

  <150.00 mg/dL 18 (40.91%) 25 (32.89%)

  ≥150.00 mg/dL 26 (59.09%) 51 (67.11%)

HDL (mg/dL)
  <50 mg/dL
  ≥50 mg/dL
 
  <60 mg/dL
  ≥60 mg/dL

 
16 (36.6%)
 6 (13.64%)

 
17 (38.63%)
3 (6.81%)

 
21 (27.63%)
15 (19.73%)

 
38 (50.0%)
3 (3.94%)

LDL (mg/dL)   

  <100.00 mg/dL 8 (18.18%) 6 (7.89%)

  ≥100.00 mg/dL 36 (81.82%) 70 (92.11%)
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a positive family history of the disease. A similar 
study done in India[6] had the same conclusion. This 
was consistent with the results of this study which 
showed that 86.36% of the early-onset group had 
a positive family history. Furthermore, the study by 
Yu H, et al. in 2016[5] elaborated that a history of 
gestational diabetes had a 10-fold increased risk of 

developing diabetes after a 10-year follow-up. This 
study was at par with this deduction since 22.73% 
of the early-onset group and 22.37% of the latter 
had a history of gestational diabetes. It was also 
noted by Yang, et al.[7] that early-onset diabetics 
had a higher prevalence of diastolic hypertension 
(37% versus 26%, p<0.001) but a lower prevalence 

Table 2. Comparative Analyses of the Risk Factors Between Respondents With Early and Late-Onset Diabetes Mellitus  
(N = 120)

Risk Factors Mean (SD) or Frequency (Percentage)a p-valueb

Early-onset 
(n = 44)

Late-onset 
(n = 76)

 Gender  0.781

  Male 22 (50.00%) 36 (47.37%)  

  Female 22 (50.00%) 40 (52.63%)  

BMI (kg/m2)    

  Less than 18.50 kg/m2 1 (2.27%) 1 (1.32%) 0.6954

  Between 18.50 kg/m2 to 23.00 kg/m2 10 (22.73%) 20 (26.32%) 0.6616

  Between 23.00 kg/m2 to 27.50 kg/m2 12 (27.27%) 34 (44.74%) 0.0579

  ≥27.50 kg/m2 21 (47.73%) 21 (27.63%) 0.0261*

Sedentary Lifestyle 11 (25.00%) 9 (11.84%) 0.0623

Family History of Diabetes Mellitus 38 (86.36%) 58 (76.32%) 0.1852

History of Gestational Diabetes Mellitus 10 (22.73%) 17 (22.37%) 0.9637

HbA1c 10.25 (±2.23) 8.93 (±1.70) 0.0004†

Lipid Profile    

  Total Cholesterol 208.36 (±49.12) 216.12 (±54.34) 0.4371

  LDL 123.93 (±38.97) 137.75 (±40.14) 0.0688

  HDL 35.25 (±12.55) 45.05 (±13.28) 0.0363

  Triglycerides 260.14 (±167.64) 163.87 (±54.20) 0.0491
aValues are presented as mean (±SD) unless otherwise indicated.
bComparative analyses were conducted using χ2 or an independent t-test. If expected values were less than 5.00, Fisher’s Exact Test was used 
instead of χ2.
*Significant at 0.05
†Significant at 0.01

Table 1. Clinical Profile of the Respondents According to Onset of Diabetes Mellitus (N = 120) 

Characteristics Onset of Diabetes Mellitus

Early-Onset 
(n = 44)

Late-Onset 
(n = 76)

Serum Creatinine (mg/dL) 1.04 (±1.10) 1.09 (±0.60)

Comorbidities
Hypertension
Fatty Liver
PCOS
Dyslipidemia
Metabolic Syndrome

 
12 (27.7%)
2 (4.54%
3 (6.81%)
4 (9.09%)
2 (4.54%)

 
49 (64.47%)

3 (3.94%)
0 (0.00%)

11 (14.47%)
1 (1.31%)

(Continued)
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of systolic hypertension than late-onset diabetics. 
Indeed, systolic hypertension was higher in the late-
onset group (34.21%) in the study. In relation to this, 
a study by Song, et al.[8] in 2008 presented that 
a significantly greater proportion of the early-onset 
group had hypertension (80%) and more adverse 
dyslipidemia (82%). This is congruent with our 
results wherein among the early-onset group, 81% 
had high LDL, 59% had high triglycerides, and 37% 
had low HDL indicating that more than half of the 
subjects from the early-onset group had dyslipidemia 
upon diagnosis. Moreover, in this study, the early-
onset group had statistically higher triglycerides and 
statistically lower HDL as compared to the latter. 

These results complemented the conclusions from 
the American, European, and Asian studies, which 
showed that diabetics diagnosed before the age 
of 40 years had worse lipid profiles than their late-
onset counterparts.[9-11] More importantly, in this 
study, 79.9% of the early-onset group had HbA1c 
levels >7.0. This was parallel with the study done 
by Yu, et al.[5] wherein the early-onset group had 
worse glycemic control (HbA1c 7.7% versus 7.5%, 
p<0.05) than the late-onset group. More so, a study 
by Park, et al. in 2006[12] done on diabetics <30 
years old revealed that HbA1c levels upon diagnosis 
were higher in the early-onset group and upon 6.8-
year follow-up. This was similar to the results of this 

Table 3. Comparative Analyses of the Macrovascular and Microvascular Complications Between Respondents With Early and 
Late-Onset Diabetes Mellitus (N = 120)

Complications Frequency (Percentage) or Mean 
(SD)

χ2-value or 
t-value

p-value

<40 Years Old 
(n = 44)

≥40 Years Old 
(n = 76)

Macrovascular Complications     

  Stroke 2 (4.55%) 7 (9.21%) 0.87 0.483

  Myocardial Infarction 1 (2.27%) 15 (19.73%) 7.35 0.006

Microvascular Complications     

  Retinopathy 21 (47.72%) 18 (23.68%) 7.34* 0.0067

  Neuropathy 2 (4.55%) 29 (38.16%) 16.43† 0.0001

  Nephropathy     

Positive Micral Test 12 (27.27%) 33 (43.42%) 3.10 0.078

Serum Creatinine 1.04 (±1.10) 1.09 (±0.60) –0.30 0.7667
aValues are presented as mean (±SD) unless otherwise indicated. 
bComparative analyses were conducted using χ2 or independent t-test. If expected values were less than 5.00, Fisher’s Exact test was used 
instead of χ2. 
*Significant at 0.05; †Significant at 0.01

Table 4.  Binary Logistic Regression on the Influence of Duration of Diabetes Mellitus on Macrovascular and Microvascular 
Complications of Respondents (N = 120)

Outcome Variables
Duration of Diabetes Mellitus (Years)

Odds Ratio Standard Errors 95% CI p-value 
(two-tailed)

Macrovascular Complications     

  Stroke 1.11 0.09 0.95 – 1.29 0.203

  Myocardial Infarction 1.13 0.08 0.98 – 1.30 0.090

Microvascular Complications     

  Retinopathy 1.11* 0.05 1.01 – 1.23 0.026

  Neuropathy 1.29† 0.08 1.15 – 1.45 0.0001
*Significant at 0.05
†Significant at 0.01
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study wherein the mean HbA1c for the early-onset 
group was 10.25 (±2.23), which was statistically 
higher than the late-onset group (Table 2). An 
elevated HbA1c denotes an increased risk of having 
macrovascular and microvascular complications 
creating the proposed adverse milieu for the early-
onset group. Lastly, in the early-onset group, 6.81% 
had polycystic ovarian syndrome. This was consistent 
with the study done by Hitke, Webb, Jhunti, et al. 
in 2015[4] wherein features of metabolic syndrome 
due to insulin resistance and associated diseases 
such as polycystic ovarian syndrome were also 
documented in their early-onset subjects. 

A study by Hillier in 2003[13] showed a twofold 
increase in the proportion of myocardial infarction 
in both early- and late-onset groups. This was 
compatible with results of the study wherein the 
proportion of myocardial infarction was significantly 
higher among the late-onset group (38.16%). 
Meanwhile, an observational study by Yokohama 
in 1997[14] showed that around 15% of Japanese 
adults diagnosed with type 2 diabetes less than 30 
years old developed proliferative retinopathy. A 
retrospective study in different Asian countries[15] 
reported a greater prevalence of retinopathy and 
neuropathy among those with early-onset diabetes. 
This signifies that age may be an independent risk 
factor for both diabetic retinopathy and neuropathy. 
However, results of our study showed no significant 
difference in the proportion of retinopathy and 
nephropathy between the early- and late-onset 
group. This inference could be explained by the 
small sample size included in this study.

Lastly, in this study only microvascular complications 
were significantly associated with diabetes duration. 
The Diabcare-Asia study reported a 7% higher risk 
of macrovascular diseases for every year increase 
in age of diagnosis. However, this study did not 
show significant association between disease 
duration and macrovascular complications in both 
groups. This inference could be due to small sample 
size of the study. Thus, poor insight of the disease, 
modest health-seeking behavior, and lack of support 
system in the early-onset group are possible reasons 
that lead to suboptimal blood glucose control and 
development of microvascular complications, hence 
early screening is advocated.

CONCLUSION

The mean age upon diagnosis was 33 for the early-
onset group, and 52 for the late-onset group without 
gender and ethnic predilection. Most patients in the 
early-onset group were obese, had light physical 
activity, and had a family history of diabetes. 
Moreover, they had higher levels of HbA1c, higher 
triglycerides, and lower HDL levels upon diagnosis. 
The most common comorbidity in both groups was 
hypertension. Among the risk factors listed, only a 
BMI greater than 27.50 kg/m2 (obese) (p<0.05) was 
statistically different between the two groups. Among 
the macrovascular and microvascular complications, 
a higher proportion of the late-onset group had 
a history of myocardial infarction. Retinopathy 
was more common in the early-onset group while 
prevalence of neuropathy was higher in the late-
onset group. Lastly, the duration of diabetes was 
only associated with microvascular complications in 
both groups, such that for every year increase in the 
duration of diabetes, subjects were more likely to 
develop retinopathy and neuropathy.

LIMITATIONS OF THE STUDY

The study was limited to a single tertiary care 
institution hence the sample size was relatively small. 
The small sample size could explain the lack of 
statistical power to account for some of the findings. 
Being a cross-sectional study, the study was unable to 
measure the exposure period of risk factors and how 
they contributed to disease progression. Moreover, 
being a retrospective study, the data collected was 
limited only to available information written on the 
patient’s records. Thus, data that was not found in 
records were not included in the study.

RECOMMENDATIONS

Thus, the study should be conducted within a 
longer time frame (2013-2017) in order to include 
and evaluate more complications of diabetes (eg, 
nephropathy) that usually develops within 5 years 
from diagnosis. Moreover, a study should be initiated 
that would correlate the association/effect of the risk 
factors on the early-onset group to provide predictors 
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of disease. Furthermore, commence a community-
based study to increase the patient population 
and provide more diverse outcomes, and lastly 
investigate the endpoints of mortality, amputations, 
blindness, and dialysis in this early-onset subset.
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Case Study: Use of Decentralized 
Clinical Technologies in Lower 

Urinary Tract Symptoms 

Nadina Jose, MD1,2* and Avik Pal2

“The biggest risk is not taking any risk”
Facebook’s Mark Zuckerberg, Stanford University 

in 2011.

ABSTRACT

A clinical study with 49 participants was started and 
completed at the height of the Covid-19 pandemic 
with the use of decentralized clinical trial (DCT) 
methodologies. All participants and the study team 
remained safe and were able to conduct the study 
efficiently. Patients were able to provide consent 
electronically, received experimental supplements 
and were given the option to provide feedback 
through the system’s telemedicine feature.

INTRODUCTION

As the pandemic surged in 2021, a clinical trial 
to evaluate the impact of Crinum latifolium extract, 
oral Crila® capsules on lower urinary tract symptoms 
(LUTS) was about to be activated. With not enough 
information to assess the safety risk of having patients 
go to the clinical investigation sites, the study could 
not start. The safety risk was high. The economic cost 
of delay or discontinuance of the study was equally 
high. The sponsor and study team had to weigh the 
risks competently.

With a guidance series from the USFDA, flexible 
conduct of clinical trials during a public health 
emergency became possible to fully implement remote 
consent, virtual monitoring, and medicine delivery 
to the participants’ homes.[1] The application of 
innovative and agile clinical trial technologies known 
as decentralized clinical trial (DCT) methodologies 
provided the much-needed solutions to the disruption 
wrought by the pandemic to clinical studies in 
general. The LUTS study proceeded, utilizing remote 
tools which not only ensured participant compliance 
but also managed the risks effectively.

DCT IN THE CLINICAL STUDY CASE

The clinical study on LUTS and the use of Crila® 
capsules commenced in two sites in Mexico as soon 
as technologies for virtual clinical trials were in place. 
DCTs like eSource, remote data monitoring and 
medicine delivery tracking, with a built-in electronic 
data collection were immediately customized for the 
needs of the LUTS study. The study staff were trained 
via Zoom.

All 49 participants were able to participate in 
the study by using electronic consent (eConsent) 
with a smart device which meant that there was 
no traditional paper documentation in the consent 
process. Except for one visit for basic assessment at 
a clinical site near their homes, the participants were 
monitored remotely. An online feedback system 
through surveys encouraged participants to be more 
compliant with the protocol requirements.

With DCT methodologies, the study team also 
remained safe from possible Covid exposure at the 
clinical sites. Data from the trial were seamlessly 
transferred from the electronic data collection system 
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to data analysis platforms. After four months, the 
study was successfully completed and closed in the 
last quarter of 2021.

The LUTS clinical study was one of many examples of 
the successful application of DCT during a pandemic. 
Vaccine studies which were fast-tracked through 
phase III in order to get the filing for emergency use 
access (EUA) adopted DCT methodologies and tools.
[2] About 4,576 decentralized trials in the US were 
launched in June 2021.[3] From Deloitte’s report in 
2022, 92% of patients expressed that clinical trials 
use innovative technology.[4] The USFDA supports 
the use of decentralized methods for more efficient 
trial timelines and to increase patient retention.

CONCLUSION

The clinical study conducted in two sites was 
completed on time. This would not have been 
possible without DCT solutions that assured safety 
and convenience for patients. Patients’ experiences 
with remote participation in clinical trials using 
decentralized solutions are very much on par with 
their increasing use of telehealth services for their 
healthcare. When patients feel safe and their 
convenience is factored into the conduct of a clinical 
study, they are more responsive and compliant with 
the protocol to complete the study.
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Polyneuropathy, Organomegaly, 
Endocrinopathy, Monoclonal 

gammopathy and Skin 
abnormalities (POEMS) Syndrome 

in a Filipino Nurse Returning 
to Work Following Bortezomib 

Treatment: A Case Report

Nadine J. Endaya, MD, Raymond L. Rosales, MD, PhD

ABSTRACT

POEMS syndrome (polyneuropathy, organomegaly, 
endocrinopathy, M-protein, skin changes) also known 
as Crow-Fukase syndrome or Takatsuki syndrome 
is a rare and disabling paraneoplastic syndrome 
that frequently occurs in the fifth or sixth decade 
of life without a known standard first-line therapy. 
A 34-year-old Filipino male nurse, who presented 
with gradually progressive distal lower extremity 
weakness and sharp shooting pain in bilateral legs 
accompanied by mild joint effusion on the left knee, 
hypertrichosis, bilateral conjunctival injection, and 
gynecomastia underwent extensive workup and was 
diagnosed with POEMS syndrome. Complete blood 
count revealed erythrocytosis and thrombocytosis 
with elevated serum VEGF (vascular endothelial 
growth factor) and elevated monoclonal serum 
free lambda light chains. The electrophysiologic 
studies revealed chronic demyelinating sensorimotor 
polyneuropathy while bone marrow core biopsy and 
bone marrow aspirate smear immunohistochemical 
staining showed it to be positive for lambda and 

CD138. He had an initial unsuccessful treatment 
course with melphalan and prednisone. Hence, 
bortezomib and dexamethasone were given which 
gave significant improvement in symptoms from the 
overall neuropathy limitation score of 5 to 1.

Key words:  POEMS syndrome, Crow-Fukase 
syndrome, Takatsuki syndrome, Bortezomib, 
Dexamethasone.

INTRODUCTION

POEMS syndrome is a rare monoclonal gammopathy. 
Between 2007 to 2020, among southeast Asian 
countries which include the Philippines, there are 
only a few published studies. Overall, the ratio of 
male and female cases was equal, unlike other 
countries which reported male predominance. The 
median age of onset was during the fifth decade 
of life. Owing to the rarity of this disease, there are 
no standard treatments, but numerous therapeutic 
options have been reported. Most of the cases used 
a combination of melphalan and steroids as first-
line treatment, which provided good outcomes.[1] 
Worldwide, recent studies presented that classic 
chemotherapy which is an alkylator-based therapy, 
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melphalan, was the least effective with only 20% 
complete remission rate. The proteasome inhibitor, 
bortezomib, achieved a 69% complete remission 
rate described as an improvement in clinical 
symptoms and serum-free light chain response 
without the appearance of its adverse effect (eg, 
neuropathy). Thus, utilization of bortezomib as front-
line monotherapy appears to be tolerated and highly 
effective.[2]

In relapse cases, other treatment options were 
tested in which the combination of bortezomib 
and dexamethasone was given together with 
daratumumab, an immunomodulatory drug[3] 
or cyclophosphamide. On the other hand, other 
publications reported the use of bortezomib and 
dexamethasone only as a first-line regimen for newly 
diagnosed POEMS syndrome and a majority of these 
patients include Chinese males in their fifth decade 
of life. Hematologic response evaluation was based 
on light chain amyloidosis response criteria and 
neurological disability assessed through the Overall 
Neuropathy Limitations Scale (ONLS).[4]

Our aim is to present a case report of a documented 
Filipino man with POEMS syndrome that achieved 
significant improvement following bortezomib 
use. We are unaware of similar reports from the 
Philippines, specifically alluding to the present case. 
Also, the implemented treatment is highlighted given 
that this Filipino nurse was able to return to his work 
needed during the pandemic times.

CASE PRESENTATION

A 34-year-old Filipino male was admitted to our 
institution due to a 3-month history of gradual 
progressive distal lower extremity weakness 
described as difficulty during ambulation in which 
the patient cannot clear his feet off the ground 
accompanied by minimal erythematous, tender, 
sharp shooting pain on the left knee and dull aching 
pain on bilateral legs with a pain scale ranging 
from 7-9/10. The patient was initially admitted at a 
hospital in the United Arab Emirates where he was 
diagnosed and treated as a case of Guillain-Barre 
syndrome and given intravenous immunoglobulin 
with no improvements noted. He was also seen 
by a hematologist-oncologist due to the finding of 
erythrocytosis and thrombocytosis on complete 
blood count. It revealed an RBC count of 5.72 x 
10^6/uL (reference range 4.5-5.5) and a platelet 

count of 891 x 10^9/L (reference range 150-410). 
He was given aspirin 80 mg/tab 1 tab once a day 
and he underwent phlebotomy but he was lost to 
follow-up.

In the interim he revealed persistence of lower 
extremity weakness and pain and hence consulted 
a neurologist in the Philippines. Upon admission, 
the patient was wheelchair-bound, awake, oriented 
to three spheres, and had intact cognitive functions. 
There were no cranial nerve deficits noted.

The motor examination revealed bilateral 
lower extremity weakness with more pronounced 
distal musculature weakness. The bilateral ankle 
dorsiflexion and plantar flexion had a manual muscle 
grade of 0-1/5, while bilateral knee flexion and 
extension had a manual muscle grade of 3+/5 and 
lastly, bilateral hip abduction, adduction, flexion, 
and extension had a manual muscle grade of 4+/5. 
On the other hand, there are good manual muscle 
grades on all major muscle groups of bilateral upper 
extremities. There was no spasticity, rigidity, atrophy, 
fasciculations, or tremor. An impaired position sense 
on bilateral lower extremities and impaired vibratory 
sense on bilateral medial malleoli were also noted. 
The sensation was intact to light touch, pain, and 
temperature. The patient had generalized areflexia 
with an ONLS of 5 (arm scale 0/5 and leg scale of 
5/7). He required a wheelchair to travel up to 10 
meters but was able to stand and walk up to 1 meter 
with the help of one person. On general physical 
examination, there was bilateral conjunctival 
injection and hypertrichosis on bilateral lower legs 
(Figure 1).

An initial work-up was done which included 
whole body positron emission tomography with a 
finding of hypermetabolic focus along the upper 
paravertebral left lung field/pleural thickening (non-
specific) (Figure 2) and irregular/non-homogenous 
hypermetabolic activity along the bone marrow of 
the axial and appendicular skeleton, which was 
also a non-specific finding in the absence of a 
known malignancy (may be compatible with blood 
disorder) (Figure 3). A serum-free light chain panel 
was also done which showed free kappa light chain 
of 8.10 mg/L (reference interval 7.1-22.49 mg/L), 
free lambda light chain of 55.3 (reference interval 
8.8-23.26 mg/L), and free kappa/lambda light 
chain ratio of 0.146 (reference interval 0.57-1.25) 
suspicious for low-level monotype serum-free lambda 
light chains based on a free lite ratio (Figure 4). An 
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Figure 1. Case of POEMS: Hypertrichosis on bilateral lower legs

Figure 2. Case of POEMS: Fluorodeoxyglucose (FDG) uptake along the paravertebral upper lung field along thickened pleura 

Figure 3. Case of POEMS: Inhomogeneous/irregular fluorodeoxyglucose (FDG) uptake along the spine and pelvic bone 
marrow. Inhomogeneous uptake in the ribs, right humeral head, left pubic bone, sacrum, and right femur
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electrophysiologic study revealed chronic bilateral 
sensorimotor demyelinating polyneuropathy. The 
serum vascular endothelial growth factor (VEGF) 
level was also elevated at 3660 pg/ml (cut off value 
1040 pg/ml). The bone marrow core biopsy and 
bone marrow aspirate smear immunohistochemical 
stain results showed positive for lambda and CD138 
supporting the diagnosis of lambda light chain 
restricted plasma cell myeloma. He was started with 
melphalan 2 mg/tab 3 tabs TID, prednisone 50 mg/
tab 1 tab OD, gabapentin 100 mg/tab 1 tab TID, 
and aspirin 80 mg/tab 1 tab OD. The patient was 
discharged stable after five days of hospital stay. 
The patient noted improvement in symptoms as he 
reported the ability to lift his foot off the ground only 
requiring minimal assistance to ambulate within the 
first three months. No other signs and symptoms were 
noted such as joint pain, edema, hyperpigmentation, 
plethora, acrocyanosis, and difficulty breathing. 

After six months of regular follow-up and continuous 
medications, the patient had gynecomastia with 
a noted breast mass on the right. Excision of the 
breast mass was done which revealed no atypical 
plasma cell proliferation present. There was also 
a recurrence of the weakness of bilateral legs and 
feet described as a frequent tendency to fall and 
difficulty ambulating requiring maximal assistance. 
An elevated lambda chain was noted. Hence, 
melphalan and prednisone were discontinued. The 
patient was started on bortezomib 2.3 mg/m2 SC 
weekly, dexamethasone 4 mg/tab 2 tabs twice a 
day, and omeprazole 40 mg/tab 1 tab once a day 
for 12 months.

Follow-Up and Outcomes

The patient showed clinical improvement and 
hematologic response after administration of 

bortezomib and dexamethasone. He was able to 
ambulate independently with support using bilateral 
ankle-foot orthosis. There was still no reported 
numbness, joint pains, edema, hyperpigmentation, 
plethora, acrocyanosis, and difficulty breathing. The 
manual muscle grade of bilateral hip abduction, 
adduction, flexion and extension, knee flexion and 
extension are 5/5 while bilateral ankle dorsiflexion 
and plantar flexion are 3+/5 and 4+/5, respectively 
with ONLS of 1 (arm scale 0/5 and leg scale of 
1/7). The serum light chain revealed negative for 
monoclonal serum-free light chains which showed 
free kappa light chain of 12.7 mg/L (reference 
interval 7.1-22.49 mg/L), free lambda light chain of 
13.4 (reference interval 8.8-23.26 mg/L), and free 
kappa/lambda light chain ratio of 0.947 (reference 
interval 0.57-1.25). There was no hypertrichosis 
and gynecomastia. His ability to walk, climb, and 
run was affected but his gait did not look abnormal. 

DISCUSSION 

The diagnosis of POEMS syndrome based on the 
current Dispenzieri diagnostic criteria requires the 
presence of both mandatory criteria (polyneuropathy 
and monoclonal plasma cell-proliferative disorder, 
almost always lambda restricted), and at least one 
major and one minor criterion. The major criteria 
include Castleman disease, sclerotic bone lesions, 
and VEGF elevation. On the other hand, the minor 
criteria include organomegaly (splenomegaly, 
hepatomegaly, or lymphadenopathy), extravascular 
volume overload (edema, pleural effusion, or ascites), 
endocrinopathy (adrenal, pituitary, gonadal, 
parathyroid, thyroid, and pancreatic), skin changes 
(hyperpigmentation, hypertrichosis, glomeruloid 
hemangiomata, plethora, acrocyanosis, flushing, 
and white nails), papilledema, and thrombocytosis/
polycythemia. Despite the availability of several 
criteria, diagnosing POEMS syndrome is challenging 
due to its multisystemic affection. Detailed history 
and examinations are essential since it is commonly 
misdiagnosed as chronic inflammatory demyelinating 
polyneuropathy.

The pathophysiology of POEMS syndrome 
remains unknown but high levels of pro-angiogenic, 
pro-inflammatory cytokines, and growth factors 
are found to be the hallmark of the disease. The 
symptoms of polyneuropathy and vascular leak in the 
form of edema and effusions are due to these factors 

Figure 4. Serum electrophoresis (pre-treatment in a case of 
POEMS)
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namely tumor necrosis factor-alpha (TNF-alpha), 
interleukin-1 (IL1), interleukin-6 (IL6), and VEGF.[5] 
Among these factors, VEGF may affect the blood-
nerve barrier by increasing permeability, which 
eventually gives rise to edema and nerve damage 
due to increased endoneural pressure. Hence, it 
is considered as the primary factor responsible for 
a majority of symptoms. Serum VEGF is markedly 
elevated in this syndrome and that is why one of the 
treatment options was to target the suppression of 
VEGF.

Several studies denoted that serum VEGF levels 
can monitor disease activity and project functional 
outcome. Ideally, a change in therapeutic strategy 
should be considered if serum VEGF levels remained 
elevated after 6 months post treatment. It was 
found that 6 months are required to determine the 
effect of treatment because VEGF levels will reach 
a plateau over 6 months after treatment initiation 
and decrease afterwards. In relation to its outcome, 
there will be improvement in clinical symptoms and 
laboratory parameters at 12 months post treatment.
[6] It correlated that normal VEGF levels can prolong 
remission rates and prevent disease relapses. 
However, other factors must still be considered and 
monitored since the suppression of VEGF alone by 
induction of an anti-VEGF monoclonal antibody, 
bevacizumab, does not appear to be fully effective 
in preventing relapses, especially in advanced 
cases.[7] This was also seen in patients subjected 
only to corticosteroids for treatment.[8]

There is no standard first-line therapy for newly-
diagnosed POEMS syndrome but current treatment 
approaches provide a good prognosis based only 
on one randomized controlled study that has been 
completed. Treatment for newly diagnosed POEMS 
syndrome depends on the extension of disease. The 
current guidelines suggest that curative doses of 
radiation (40–50 Gy) are recommended in patients 
with isolated bone lesion without bone marrow clonal 
plasma cell involvement while systemic therapy 
is recommended in patients with disseminated 
disease (more bone lesions and/or bone marrow 

plasmacytosis).[9] On the other hand, there are 
no established standards of care management 
in relapse cases of POEMS, though there are few 
cases that showed that bortezomib, a proteasome 
inhibitor, was effective and safe.

Bortezomib targets the ubiquitin-proteasome 
pathway. It decreases VEGF expression by 
downregulating several angiogenic cytokines, 
such as VEGFs, FGF-2, IGF-1, interleukins, and the 
expression of angiopoietins. Its antiangiogenic action 
is primarily due to the prevention of degradation 
of nuclear factor kappa-B kinase complex (INK) 
inhibitor and resultant block of nuclear factor kappa 
light chain enhancer of activated B cells (NF-κB) 
activity.[10] 

In a study conducted in Shanghai Changzheng 
Hospital in China from December 2014 to May 
2016, VEGF levels were determined before and after 
bortezomib treatment. Normal values of VEGF were 
defined as below 600 pg/ml and the response rate 
was determined after induction of bortezomib. The 
response rate was measured in terms of reduction 
of serum VEGF level. A majority of subjects showed 
complete response which was defined as a reduction 
of serum VEGF level to normal values. The reduction 
of serum VEGF levels coincided with improvement 
of the subject’s ONLS from a score of 5 at the time 
of diagnosis to 3.[4] Thus, hematologic response 
evaluation was important in the assessment, including 
serum light chain levels and serum VEGF level.

CONCLUSION

We have documented a case of a Filipino male 
with confirmed POEMS syndrome or Crow-Fukase 
syndrome. The combination of bortezomib 2.3 mg/
m2 SC weekly and dexamethasone 4 mg/tab 2 
tabs a day for 12 months are proven to be safe and 
responsive in improving symptoms in relapsed cases 
during early adulthood. The serum VEGF levels post-
treatment must still be accounted to predict remission 
rates and plan future therapeutic goals and strategies.
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Leigh Syndrome in a Filipino Child: 
A Case Report

 Michelle G. Sy, MD, Ma. Antonia Aurora Moral-Valencia, MD

ABSTRACT 

Introduction:  Leigh disease and Leigh-
like syndrome are a heterogenous group of 
neurodegenerative disorders involving any level 
of the neuraxis and may present with a variety of 
clinical presentations, prominent among them is 
psychomotor regression. Despite the remarkable 
number of established disease genes and novel 
mutations being discovered, many cases of Leigh 
syndrome remain without a genetic diagnosis, 
indicating that there are still more disease genes to 
be identified.
Case: Here we present a case of a two and a half-
year-old girl who presented with delayed acquisition 
of developmental milestones with subsequent 
regression, ataxia, and dyskinesia. Her work-up 
showed raised blood lactate levels and lactate 
peak in MR spectroscopy. Mitochondria genome 
showed absence of mitochondrial DNA mutation, 
while whole exome sequence analysis revealed a 
novel dynein gene variant, p.A1577S. Her parents 
underwent genetic testing as well, and her father 
also had the same dynein mutation, however, is non-
symptomatic. She had an older brother who initially 
presented with ophthalmoplegia and eventually 
developed psychomotor regression. He subsequently 
expired from respiratory failure after almost 2 
years from initial presentation. Both siblings were 
diagnosed with Leigh syndrome. 
Conclusion:  The diagnosis of Leigh syndrome 
remains based on characteristic clinical and 

radiologic findings. However, a specific defect must 
be identified if reliable genetic counseling is to be 
provided.

Key words:  case report, neurodegenerative 
disease, mitochondrial disorder, Leigh syndrome, 
subacute necrotizing encephalopathy

INTRODUCTION

Leigh syndrome (aka subacute necrotizing 
encephalopathy) was first described by Denis 
Archibald Leigh in 1951 in a 7-month-old male 
infant with post-mortem findings similar to Wernick’s 
encephalopathy.[1] Since then, it has evolved into 
a clinical entity with heterogenous phenotypic 
characteristics presenting as intellectual or motor 
retardation, often with accompanying regression, 
ataxia, dystonia, spasticity, hyperreflexia, 
hypotonia, muscle atrophy, metabolic acidosis, 
various brainstem dysfunctions including nystagmus, 
ophthalmoplegia, and respiratory abnormalities 
and a clinical course with rapid deterioration of 
cognitive and motor functions.[2-4] Transmission 
is through mitochondrial, X-linked or autosomal 
recessive transmission,[5] however, the genetic 
cause of a number of Leigh syndrome cases 
remains unknown.[5] Newly identified nuclear 
genetic causes are increasing, largely because of 
next generation and whole exome sequencing.[6] 
Despite its considerable heterogeneity, the basic 
neuropathological features in affected children 
are almost identical with bilaterally symmetrical 
involvement of brainstem, diencephalon, basal 
ganglia, and cerebellum exhibiting necrotic lesions 
associated with demyelination, vascular proliferation, 
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and gliosis. We report a case of Leigh syndrome that 
shows no identifiable genetic mutation.

CASE

Our patient is a two-and-a-half-year-old girl from 
Metro Manila and is the second child of non-
consanguineous second marriages of both parents.

She was born of an uncomplicated pregnancy and 
delivery. After an expanded newborn screening, she 
had plasma amino acid analysis, urine metabolic 
screening and urine organic acid profile done at 6 
weeks of age, which show mild ketosis with mild 
lactic acidosis.

She had a normal initial motor development, 
with head control recognized at 3–4 months. Later 
infantile motor development was mildly delayed, and 
she could walk unassisted at 14 months. However, 
an unstable gait persisted thereafter. She developed 
meaningful mono- and di-syllabic, single word 
speech at 16 months of age but remains unable to 
form 2-word sentences and relies heavily on gesturing 
to convey herself. A normal electroencephalogram 
showed the absence of epileptic encephalopathy, 
hence therapy was started.

She soon presented at the emergency room 
with episodic fast breathing at 21 months. Her 
neurologic exam showed dysconjugate gaze, mild 
hypotonia, dysmetria, ataxia, and an extensor 
plantar response. Hypertrichosis was appreciated 
as well. Arterial blood gas showed compensated 
metabolic acidosis and plasma lactate was 6.8 
mmol/L. She was treated and maintained on 
sodium bicarbonate. MRI with magnetic resonance 
spectroscopy (MRS) (Figure 1) showed symmetrical 
and well-defined low T1 and high T2/FLAIR signals 
on the parieto-temporo-occipital white matter as well 
as medial cerebellar peduncles, pons, and medulla. 
Lactate peak was also seen. She was started on 
a mitochondrial cocktail consisting of CoQ10, 
riboflavin, carnitine, alpha-lipoic acid, vitamin C, 
and vitamin E. 

At 26 months of age, she began to exhibit intention 
tremors for which she was started on carbidopa-
levodopa with poor response. Extremity muscle 
atrophy was also observed to be developing.

Subsequent tests showed normal-sized 
kidneys and normal echocardiographic findings. 
Electromyography and nerve conduction studies 
showed myopathic patterns and multiple abnormal 

findings in the nerve conduction test signifying 
various degrees of denervation.

Genetic testing for mitochondrial disorders 
using sequence analysis and deletion testing of the 
mitochondrial genome was negative and identified 
no pathogenic variant. Further testing using whole 
exome sequence analysis was done and revealed 
an A1577S variant of uncertain significance in the 
DYNC1H1 gene. Both parents underwent gene 
testing as well. Her father had the same mutation, 
but was asymptomatic.

The patient was the second child of non-
consaguinous second marriages. The first child of 
the union was a boy, also diagnosed with Leigh 
syndrome and presented at one-and-a-half years old 
with ptosis, ophthalmoplegia, and later with motor 
regression and tremors. His MRI/MRS (Figure  2) 
showed progressive symmetric widespread signal 
abnormalities involving the supratentorial and 
infratentorial compartments with predominant 
involvement of the brainstem, medial cerebellar 
hemisphere, and dorsal putamen bilaterally with 
parenchymal volume loss. A prominent lactate 
doublet and decrease in absolute concentration 
of the NAA peak - findings consistent with a 
mitochondrial disorder, were seen. Unfortunately, 
before any genetic testing could be pursued, he went 
into respiratory failure and died at 3 years of age. 

Aside from her brother, the family genogram 
(Figure  3) revealed no significant illness that 
would indicate a mitochondrial or hereditary 
neurodegenerative disease, and all other half-
siblings from both parents’ first marriages showed 
no signs of neurologic disorder.

DISCUSSION

Leigh syndrome and Leigh-like syndrome are 
rare, inherited neurodegenerative disorders with 
characteristic pathological features usually presenting 
in infancy or early childhood. Its discovery is credited 
to the British neuropathologist Denis Archibald 
Leigh in 1951, through his post-mortem findings 
of a 7-month-old infant. Several authors have since 
attributed the defect in Leigh syndrome as a disorder 
in glucose metabolism,[7-10] causing elevations in 
lactate and pyruvate in the CSF of affected patients.
[11] Rahman, et al. introduced a Leigh-like syndrome 
and attributed this to a mitochondrial disorder due to 
a broad range of genetic mutations in both nuclear 



1029Leigh Syndrome in a Filipino Child

Figure 1. Case approach Leigh Syndrome: Timelines
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Figure 2. Case of Leigh Syndrome: MRI and MRS done at 1 year and 10 months
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DNA (nDNA) and mitochondrial DNA (mtDNA)
(Table 4).[5,12,13] 

Whether it is a result of nDNA- or mtDNA-encoded 
mutation, most pathological gene mutations are 
ultimately involved in the process of energy production 
in the mitochondria. Ultimately, it is impaired 
oxidative phosphorylation (OXPHOS) that leads to a 
critical nadir of cellular energy and subsequent cell 
death. In the majority of cases, dysfunction of the 
respiratory chain (particularly complexes I, II, IV, or 
V), of coenzyme Q, or of the pyruvate dehydrogenase 
complex are responsible for the disease.[6,14] 

It was apparent that there was no well-defined 
correlation between the basic defect to the clinical 
phenotype.[5,6] Hence, the distinction between 
Leigh syndrome and Leigh-like syndrome has been 
based on the fulfilment of stringent diagnostic criteria 
(Table1, 2, and 3). Baertling, et al. described 
diagnostic criteria that allows for the diagnosis of 
Leigh syndrome in the absence of raised lactate 

levels.[15] Whereas “Leigh-like syndrome” can be 
used for those who present with features strongly 
suggestive of Leigh syndrome but may have atypical 
neuropathology, normal or atypical neuroimaging, 
normal blood and CSF lactate levels, and/or 
incomplete evaluation.[5] Hence, in most cases, 
the diagnosis can be made without requiring 
neuropathologic confirmation.

The radiologic hallmarks of the disease are 
bilaterally symmetrical hyperintense signal 
abnormality evidenced over the basal ganglia, 
brainstem, or both—particularly vulnerable 
structures that are highly dependent on glucose 
consumption,[5,12,15,16] hence showing 
remarkable localization, congruent to the original 
histologic report by Leigh.[1] 

MRS is an important tool for the monitoring of 
mitochondrial diseases, even if it is not specific 
and can show consequences of impaired oxidative 
phosphorylation such as elevated choline, elevated 

Figure 3. Case of Leigh Syndrome: Sibling MRI done at two-and-a-half years of age. Symmetric non-enhancing signal 
abnormalities involving the dorsal brainstem and medial cerebellar hemispheres with restricted diffusion in the corresponding 
areas. Prominent parenchymal volume loss is appreciated as well.
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lactate, and reduced N-acetylaspartate (NAA) 
due to the consequences of impaired oxidative 
phosphorylation. However, because of the phenotypic 
heterogeneity of mitochondrial disorders, the 
variability of disease states and regional sampling, 
some patients may not demonstrate marked lactate 
elevations. As such, diffusion characteristics and 
MRS characteristics vary depending on the acuity of 
the lesion.[16-18] 

Presented is the second child of two children 
with a neurodegenerative disorder exhibiting an 
autosomal recessive pattern of inheritance. MRI 
and spectroscopy show findings consistent with 
mitochondrial disease, specifically Leigh syndrome. 
Enzymology, histology, and functional fibroblast ATP 
synthesis rate, and other molecular studies were not 
performed due to paucity of facilities and financial 
constraints. 

As this was the second child affected with a similar 
disease process, genetic tests of the patient and both 
parents were facilitated, which yielded no significant 
mutation involved in mitochondrial disease on initial 
and second analysis. 

An incidental finding of a novel dynein gene 
mutation with autosomal dominant transmission 
and uncertain significance was detected. This 

initially led us to postulate that this may have some 
contribution in the case, as several studies have 
indirectly supported the involvement of cytoplasmic 
dynein (or dynein) in neurodegeneration[19-23] 
as well as various neurodevelopmental conditions.
[20,22-25] However, later test results of paternal 
genes revealed the same mutation. Hence, this was 
deemed non-contributory to the patient’s disease 
process. Indeed, as of the writings of this case, no 
dynein gene mutation has been directly linked to the 
development of Leigh or Leigh-like syndrome. 

Despite the remarkable number of established 
disease genes and novel mutations being 
discovered, many cases of Leigh syndrome remain 
without a genetic diagnosis, indicating that there are 
still more disease genes to be identified.[26-29] The 
absence of an identifiable genetic mutation supports 
the hypotheses of Rahman, et al. that different 
phenotypes of Leigh and Leigh-like syndrome are 
more likely determined by the degree of impairment 
of energy production in certain brain regions rather 
than by specific gene involvement.[5] 

Management for most cases of Leigh syndrome 
and Leigh-like syndrome was supportive care and 
surveillance of disease progression. Apart from 
targeted therapies, all Leigh syndrome patients can 

Figure 4. Case of Leigh Syndrome: Pedigree
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be offered treatment for symptoms such as acidosis, 
seizures, dystonia, and cardiomyopathy. It was 
also important to ensure good nutrition, aggressive 
management of intercurrent illnesses, and caution 
with anesthesia (Table 4).

Genetic counselling is part of the management 
of neurodegenerative syndromes such as Leigh 

syndrome. Being able to recognize the genetic or 
biochemical basis is important for guiding treatment 
options. In some cases, it can enable lifesaving 
interventions for the genetic forms that are most 
responsive to treatment. Further investigations in 
search of the cause for this phenomenon must be 
undertaken. 

Table 1. Case of Leigh Syndrome: Summary of Events

Date Summary visit Diagnostics Intervention 

September 2014 Birth Expanded newborn screening Anticipatory guidance 

November 2014 Well baby visit 
Surveillance for mitochondrial 
disease 

Urinary organic acid profile: 
Slightly increased lactate and 
hydroxyisobutyrate suggests mild lactic 
acidosis. 
Slightly increased 3-hydroxyisovalerate 
and trace 2-ethylhydracrylate suggests 
mild ketosis 
Urine metabolic screen: 
Amino acid profile: increased alanine 
Suggest plasma lactate, anion gap 
determination, urine organic acid analysis 
Plasma amino acid analysis: 
Cysteine is outside normal value, may not 
be significant. Essentially normal 

Observation 
Anticipatory guidance 

March 2016 Consult physiatrist for 
developmental delay 

EEG – normal Observation 
Therapy 

July 2016 ER consult for tachypnea 
Hypertrichosis, ophthalmoplegia, 
hypotonia, ataxia, dysmetria 
Referral to child neurologist 
Referral to geneticist

Lactate: 6.8mol/L (n.v. 0.4-2) 
ABG: compensated metabolic acidosis 
MRI: almost symmetrical abnormal signal 
changes involving both parietal and 
temporo-occipital periventricular white 
matter; medial cerebellar peduncle and 
ponto medullary areas  
MRS: compatible with neuronal destruction 
with elevated lactate

Oral sodium bicarbonate 
Alpha lipoic acid 
Vitamin B2 (riboflavin) 
Vitamin E 
Vitamin C 
Carnitine 
Co enzyme Q10

August 2016 Cardiology consult KUB UTZ – normal 
2decho – normal

September 2016 Mitochondrial genome sequence analysis: 
no pathogenic variant 
Whole exome sequence analysis: 
No variant associated with reported 
phenotype. Variant (pA1577S) of 
uncertain significance in DYNC1H1 with 
autosomal dominant transmission

December 2016 Tremors and worsening ataxia, 
atrophy 

Haloperidol

February 2017 EMG-NCV: myopathic pattern with 
denervation 

April 2017 Parental Whole exome sequence: similar 
variant (DYNC1H1 pA1577S) in paternal 
sample. None in maternal sample. 

May 2017 Reanalysis of subject’s genetic material at 
a mitochondrial research institution 
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CONCLUSION

Leigh syndrome is an extremely genetically 
heterogeneous mitochondrial disorder. Many 
cases of Leigh syndrome remain without a genetic 
diagnosis, hence the diagnosis of Leigh syndrome 
remains based on characteristic clinical and 
radiologic findings. However, a specific defect must 
be identified if reliable genetic counselling is to be 
provided. 

We identified a neurodegenerative disease 
in a child presenting with signs of mitochondrial 
dysfunction, with an older sibling who had a similar 
disorder. Both had an unspecified genetic mutation. 
Hence, it is important for healthcare professionals to 
be familiarized with, and to better understand this 
disease by pursuing genetic confirmation in order to 
provide anticipatory care and management.
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legal representative of the patient (mother) for 

the writing and publication of this case report 
and accompanying images (MR images of both 
children). All information regarding the patient was 
kept in strict confidence and patient identifiers (such 
as name, geographic location, date of birth, contact 
number, etc.) are removed from the manuscript and 
presented images. The patient’s anonymity and 
confidentiality is protected by non-disclosure of any 
personal information that will identify the individual 
when the study is published or presented. A breach 
of confidentiality may occur if the information is used 
in any other way.
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Table 3. Diagnostic criteria for Leigh syndrome (Baertling et al [2014]) 

•	 Neurodegenerative disease with variable symptoms resulting from mitochondrial dysfunction 

•	 Mitochondrial dysfunction caused by a hereditary genetic defect 

•	 Bilateral CNS lesions that can be associated with further abnormalities in diagnostic imaging 

Table 4. Diagnostic criteria of nuclear gene-encoded Leigh syndrome (Rahman et al [1996], Lake et al [2015]) 

1.  Characteristic clinical presentation 

2. � Bilateral symmetric T2-weighted hyperintensities in the basal ganglia and/or brain stem on brain MRI 

3.  Elevated lactate in blood and/or cerebrospinal fluid (CSF) 

4. � Either identification of pathogenic variants in a specific nuclear gene or exclusion of mutation of mtDNA. 

If post mortem examination is performed, characteristic neuropathologic changes include: multiple focal symmetric necrotic lesions in the basal 
ganglia, thalamus, brain stem, dentate nuclei, and optic nerves. Histologically, lesions have a spongiform appearance and are characterized by 
demyelination, gliosis, and vascular proliferation. Although neuronal loss can occur, typically the neurons are relatively spared. 

 Table 2. Diagnostic criteria for Leigh syndrome (Rahman et al [1996]) 

•	 Progressive neurologic disease with motor and intellectual developmental delay 

•	 Signs and symptoms of brain stem and/or basal ganglia disease 

•	 Raised lactate concentration in blood and/or cerebrospinal fluid (CSF) 

•	 One or more of the following: 
qq Characteristic features of Leigh syndrome on neuroradioimaging 
qq �Typical neuropathologic changes: multiple focal symmetric necrotic lesions in the basal ganglia, thalamus, brain stem, 

dentate nuclei, and optic nerves. Histologically, lesions have a spongiform appearance and are characterized by demy-
elination, gliosis, and vascular proliferation. Neuronal loss can occur, but typically the neurons are relatively spared. 

qq Typical neuropathology in a similarly affected sibling
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Table 5. Difference between mitochondrial and nuclear-gene encoded Leigh syndrome 

Mitochondrial DNA associated Nuclear DNA associated 

Prevalence 1:100,000 to 1:140,000 births approximately 1:40,000 

Clinical manifestations Onset of symptoms typically between age three 
and 12 months 

Decompensation (often with elevated lactate 
levels in blood and/or CSF) during an 
intercurrent illness 

Psychomotor retardation or regression. 

Neurogenic muscle weakness, 

Retinitis pigmentosa 

Hypotonia 

Spasticity 

Movement disorders (including chorea) 

Cerebellar ataxia 

Peripheral neuropathy 

Hypertrophic cardiomyopathy. 

Onset of symptoms typically between ages 
three and 12 months. Later onset (including 
in adulthood) and long-term survival may 
occasionally occur 

Decompensation (often with elevated lactate 
levels in blood and/or CSF) during an 
intercurrent illness. 

Psychomotor retardation or regression, often 
followed by transient or prolonged stabilization 
or even improvement, but inevitably resulting in 
eventual progressive neurologic decline, typically 
occurring in stepwise decrements. 

Ptosis 

Hypotonia 

Spasticity 

Movement disorders (including chorea) 

Cerebellar ataxia 

Peripheral neuropathy 

Muscle weakness 

Hypertrophic cardiomyopathy 

Hypertrichosis

Anemia 

Renal tubulopathy 

Liver involvement 

(Continued...)
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Table 5. Difference between mitochondrial and nuclear-gene encoded Leigh syndrome 

Mitochondrial DNA associated Nuclear DNA associated 

Inheritance Maternal inheritance Autosomal recessive or X-linked manner 

Management 

Supportive treatment: 

Surveillance: 

Agents/
circumstances to 
avoid: 

No specific treatment 

Sodium bicarbonate or sodium citrate for acidosis 

Antiepileptic drugs for seizures. 

Dystonia is treated with benzhexol, baclofen, 
tetrabenezine, and gabapentin alone or in 
combination, or by injections of botulinum toxin. 

Anticongestive therapy may be required for 
cardiomyopathy. 

Neurologic, ophthalmologic, and cardiologic 
evaluations at regular intervals to monitor 
progression and appearance of new symptoms. 

Sodium valproate and barbiturates, anesthesia, 
and dichloroacetate (DCA). 

Specific treatment for the three nuclear gene-
encoded Leigh-like syndromes: 

Biotin (5-10 mg/kg/day) and thiamine (in doses 
ranging from 300-900 mg) should be given for 
biotin-thiamine-responsive basal ganglia disease 
(BTBGD), 

5-10 mg of oral biotin per day for biotinidase 
deficiency 

Supplementation with oral coenzyme Q10 (10-
30 mg/kg/day in children and 1200-3000 mg/
day in adults) with coenzyme Q10 deficiency 
caused by mutation of PDSS2. 

Treatment of acidosis, seizures, dystonia, and 
cardiomyopathy 

Follow up at regular intervals (typically every 
6-12 months) to monitor progression and the 
appearance of new manifestations. 

Neurologic, ophthalmologic, audiologic and 
cardiologic evaluations are recommended. 

Sodium valproate, barbiturates, and 
dichloroacetate. 

(Continued...)
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Dupuytren’s Contracture in a 
Filipino Male: a Case Report and 

Review of the Literature

Ted Matthew P. Evangelista, MD, John Hubert C. Pua, MD, MHPEd

ABSTRACT

Dupuytren’s disease (DD) is a heritable, benign, 
chronic fibroproliferative process which affects the 
connective tissue of the palmar fascia. DD is rare 
among Asians with a prevalence of 0.004 to 0.032 
percent. There are only 74 cases of DD among Asians 
identified in literature, and there are no published 
cases from the Philippines. We discuss a rare case 
of DD in a 60-year-old male Filipino presenting with 
bilateral loss of range of motion of the middle, ring, 
and little finger of both hands.

Key words: Dupuytren’s contracture, Dupuytren’s 
disease, Asia, Filipino, Case Report

INTRODUCTION

Dupuytren’s disease (DD) is a heritable, benign, 
chronic fibroproliferative process which affects 
the connective tissue of the palmar fascia and can 
manifest itself as a clinically challenging disorder for 
both the patient as well as the surgeon. Dupuytren’s 
contracture is an end consequence of the disease 
process.[1] The etiology of DD is still unknown. 
Researchers have hypothesized that a genetic 
problem is related to DD because of its heredity 
and racial predominance.[2] DD is common among 
Caucasians with a prevalence of 5.1 to 46 percent. 

The disease is rare in Asians with a prevalence of 
0.004 to 0.032 percent.[3]

The incidence and course of DD among Asians 
are mostly unknown as there are only a few reported 
cases in literature. A diagnosis of Dupuytren’s 
contracture in a Filipino male seen in our clinic 
prompted a review of literature. To the best of our 
knowledge, this is the first reported case of DD 
occurring in a Filipino.

 We discuss a rare case of DD in a 60-year-old 
male Filipino presenting with bilateral loss of range 
of motion of the middle, ring, and little finger of both 
hands.

Case Presentation

A 60-year-old male came to our clinic presenting 
with a loss of range of motion of the middle, ring, 
and little finger of both hands. Initially, he noticed 
tightening of the skin over the palmar aspect of 
both hands. Subsequently, he observed a painless, 
palpable mass in his palms. This was accompanied 
by difficulty in extending the little, ring, and middle 
fingers of both hands. The patient sustained a 
crushing injury to his left little finger after being 
caught in a car door years prior to the appearance of 
the above-mentioned symptoms. He is a non-diabetic 
with neither a history of epilepsy nor a family history 
of Dupuytren’s contracture. We identified several 
risk factors associated with Dupuytren’s disease. 
Our patient is a heavy laborer, smoker (20 pack 
years), and has an alcohol consumption of 600 g 
per week for 10 years. Family history is negative for 
Dupuytren’s disease. 

On physical examination, both hands revealed a 
positive Hueston tabletop test (Figure 1).
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On the left hand, metacarpophalangeal (MCP) 
flexion contractures measuring 50 degrees, 30 
degrees and 90 degrees on the middle, ring, and 
little fingers, respectively were observed. Proximal 
interphalangeal (PIP) joint contractures measuring 
50 degrees on the middle and ring fingers and 
135 degrees on the little finger were likewise seen 
(Figure 2a). There was a palpable central cord with 
retraction of the fingers. A boutonniere deformity of 
the little finger was also present from the previous 
crushing injury (Figure 2b).

The right hand also displays similar findings 
except for the presence of boutonniere deformity 
(Figure 3). The preoperative DASH scores were 32 
and 31 for the left and right hands, respectively.

On further examination, there were no knuckle 
pads, Peyronie’s disease or Ledderhosen’s disease 
noted.

 Surgery was performed on both hands under 
general anesthesia on two separate occasions. A 
Brunner-type incision was done to expose the palmar 
fascia. Intraoperative findings revealed central cords 

LEFT RIGHT

Figure 1. Case of Dupuytrens Contracture: Positive Hueston tabletop test on both hands. The patient is unable to lay the palm 
flat on a tabletop.

A B

Figure 2. Case of Dupuytrens Contracture: Positive Hueston tabletop test on both hands. The patient is unable to lay the palm 
flat on a tabletop. of the left hand. A. Presence of MCP flexion contracture with PIP joint contracture of the middle, ring, and 
little fingers. A visible cord is seen over the palm. B. Boutonniere deformity of the little finger.

A B

Figure 3. Case of Dupuytrens Contracture: Photograph of the right hand. Presence of MCP flexion contracture with PIP joint 
contracture of the middle, ring, and little fingers.
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to the index, ring, and little fingers, a spiral cord to 
the index and a lateral cord to the little finger on the 
left hand (Figure 4). On the right hand, a central 
cord was noted to the ring finger and little finger 
(Figure 5).

Regional fasciectomy of the diseased cords was 
done on both hands, followed by gentle passive 
manipulation of the PIP and MCP joints. There was 
full extension of the MCP joint of the little, ring, 
middle, and index fingers and PIP joint of the ring, 
middle, and index fingers on both hands; however, 
the PIP joint of the little finger on the left hand could 
not be fully extended because of the boutonniere 
deformity (Figure 6, 7).

A primary wound closure was attempted, but a 
full-thickness skin graft from the thenar area was 
required to cover the soft tissue defect over the MCP 
crease of the little finger (Figure 8). After inset of 
the graft, the wound was dressed. A resting volar 
splint was placed to provide protection to the fresh 
wound. There were no immediate complications 
postoperatively. Two weeks postoperatively, 
sutures were removed and physical therapy was 
initiated.

Histopathologic examination showed multiple, 
light brown, irregular, rubbery tissues from 2.0 x 
0.1 x 0.1 cm up to 3.5 x 0.2 cm. The microsections 
revealed benign fibrocollagenous tissue composed of 

A B

Figure 5. Case of Dupuytrens Contracture: Intraoperative findings (right hand). A. Central cords to the index, ring and little 
fingers B. Spiral cord to the index finger. C. Lateral cord to the little finger

A B C

Figure 4. Case of Dupuytrens Contracture: Intraoperative findings (left hand). A. Central cords to the index, ring, and little 
fingers B. Spiral cord to the index finger. C. Lateral cord to the little finger

A B

Figure 6. Case of Dupuytrens Contracture: After regional fasciectomy of diseased cords (right hand). A. Full extension of 
the MCP joint of the little, ring, middle, and index fingers and PIP joint of the ring, middle, and index fingers. B. Boutonniere 
deformity limiting PIP extension of the little finger.
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bland fibroblasts consistent with palmar fibromatosis 
(Figure 9).

Upon follow-up on the 3rd month post surgery, 
examination showed neither recurrence nor 

extension of the disease. There were no wound 
complications. The patient is now able to fully flex 
and extend both his fingers except for the little finger 
on the left (Figure 10). DASH score of the left hand 

A B

Figure 7. Case of Dupuytrens Contracture: After regional fasciectomy of diseased cords (left hand). A. Full extension of the 
MCP joint of the little, ring, middle, and index fingers and PIP joint of the ring, middle, and index fingers.

A B

C D

Figure 8. Case of Dupuytrens Contracture: Wound closure. A. Soft tissue defect over the MCP crease of the little finger (left). 
B. Full-thickness skin graft from the thenar area to cover defect (left). C. Soft tissue defect over the MCP crease of the little finger 
(right). D. Full-thickness skin graft from the thenar area to cover defect (right).

A B

Figure 9. Case of Dupuytrens Contracture: Gross/microscopic findings. A. Multiple, light brown, irregular, rubbery tissues 
from 2.0 x 0.1 x 0.1 cm up to 3.5 x 0.2 cm. B. Bland fibroblasts on 40X magnification.
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and right hand decreased from 32 to 21 and 33 to 
22, respectively.

DISCUSSION

The diagnosis of DD in our patient was made due 
to the presence of bilateral flexion contracture over 
the middle, ring, and little fingers of both hands. 
Rayan and Moore classified the disease as typical 
DD and atypical DD. Typical DD is defined as a 
male Caucasian from Northern Europe exhibiting 
bilateral involvement and presence of ectopic 
lesions. The primary predisposing factor for this 
type is genetics. On the other hand, the atypical 
type has a random ethnic and gender distribution, 
unilateral involvement with no ectopic lesions. The 
predisposing factors linked to this type is history 
of surgery or trauma.[4] The salient features of 
alcoholism, heavy smoking, heavy labor, with 
no family history of DD in a Filipino suggests a 
diagnosis of an atypical DD.

Epidemiological data suggests that the highest 
prevalence of DD occurs in white northern Europeans 
with a reported prevalence of 32 to 46 percent. 
On the contrary, DD has an estimated prevalence 
of 0.004 to 0.032 percent among Asians which is 
100–1,000 times lower than in western countries.
[3] There are only 74 cases of DD identified in 

literature, and there are no published cases from the 
Philippines (Pubmed, Cochrane, EMBASE).[4-8]

There is limited data in literature regarding the 
management of DD in the Asian population. A case 
series by Srivastava, et al. included 10 Indians 
operated at a hospital in England. He reported 
a success rate of 70% from radical or limited 
fasciectomy.[10] The largest series of surgical 
management was conducted by Abe, et al. which 
included 73 hands of 57 Japanese patients with 
DD. He observed recurrence of the disease in eight 
subjects (14%) and extension in nine (16%). Both 
recurrence and extension has been linked with 
ectopic lesions or involvement of the radial side of 
the hand.[12-14] Our patient was managed with 
radical fasciectomy with no complications and 
recurrence on follow up. 

 Slattery published a comprehensive review about 
DD among Asians. He mentioned that DD is a condition 
that is under-reported in the Asian population and it 
does follow a pattern that is yet to be ascertained. It 
appears that aside from familial predisposition and 
racial predilection, there may be other underlying 
factors for the development of disease in this 
population. Individual genetic susceptibility and risk 
factors such as diabetes, epilepsy, alcoholism, hand 
trauma, and heavy labor may have a role in the 
expression of DD in this population.[15]

A B

C D

Figure 10. Case of Dupuytrens Contracture: Follow-up. A, B. Able to fully extend the index, middle, and ring fingers (left). C, 
D. Able to fully extend the index, middle, and ring fingers (right).
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CONCLUSION

We presented a rare case of atypical Dupuytren’s 
in a Filipino male presenting with bilateral loss of 
range of motion of the middle, ring, and little finger 
of both hands managed with regional fasciectomy. 
Individual genetic susceptibility and risk factors such 
as diabetes, epilepsy, alcoholism, hand trauma, and 
heavy labor may have a role in the expression of DD 
in this population.

Ethical Considerations

The information that we have collected which may 
lead to the identification of the patient such as 
the name, date of birth, medical record number, 
geographic location, and phone numbers were not 
disclosed to comply with the principles of anonymity 
and confidentiality. Both written and verbal consent 
were given by the patient. The patient voluntarily 
agreed to provide information for this case which 
included gross photographs which were used for the 
purpose of research.
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Dextrose Prolotherapy for 
Supraspinatus Partial Tear:  

A Case Report
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ABSTRACT

Introduction: Rotator cuff (RC) tears account for 
about 20% of RC disorders and presents with severe 
shoulder pain that can significantly impact activities 
of daily life.
Case report: A 34-year-old male with a history of 
chronic right shoulder pain presents with tenderness 
at the lateral shoulder, positive subacromial 
impingement tests, painful end range of motion 
and pain score of 6. Ultrasound shows a partial 
supraspinatus tear at the bursal side. The patient 
was treated with 15% dextrose to the supraspinatus 
tendon intrasubstance 3 times, for 4 weeks.
Result: Significant pain improvement after the first 
treatment (VAS 1), with pain-free full range of motion 
until 4 weeks after treatment and sonographic 
evidence of supraspinatus tendon healing.
Discussion: Dextrose concentrations higher 
than 12.5% produce an osmotic gradient which 
stimulates the accumulation of growth factors and 
inflammatory cells, which in turn can initiate the 

wound healing process. In this case we can find 
that the healing process translates to good clinical 
outcome by ultrasound imaging.
Conclusion: Dextrose prolotherapy can be used 
as an option for supraspinatus tendon partial tear 
with good results.

Key words:  rotator cuff, prolotherapy, dextrose

INTRODUCTION

Rotator cuff (RC) disorders are the most common 
causes of shoulder pain with a lifetime prevalence 
approaching 70%.[1] These include tendinopathy, 
calcific tendinitis, bursitis, and bursal reactions with 
RC tears accounting for about 20% of cases being 
the most severe cases.[2,3] Individuals with RC tears 
present with severe shoulder pain, weakness of 
shoulder flexion, abduction or external rotation, that 
can significantly impact activities of daily life.

The pathophysiology of RC disorders is related 
to mechanical loads passing through the joint and 
supporting structures. These forces can induce 
tendon injuries - collagen fibers uncrimp by 2% 
tendon stretch; microscopic rupture begins at 4% 
to 8% stretch, macroscopic tears occur beyond 8% 
stretch, and complete rupture is likely beyond 12%.
[4] Even at a lower load, repetitive loading causes 
microscopic injuries that disrupts individual collagen 
fibers reducing tendon cross-sectional area making 
it more susceptible to injury.[5]
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The accurate diagnosis of RC disorders 
is important to determine treatment strategy, 
especially differentiating tears from other types of 
tendinopathies. When compared to other imaging 
modalities, shoulder ultrasound has the advantages 
of being inexpensive, conducted in real-time, and 
convenient to operate.[6] The diagnostic sensitivity 
and specificity of shoulder ultrasound on tear 
detection has a range of 46% to 95% and 50% 
to 95%, respectively. The variabilities are highly 
correlated with the level of experience of the operator 
and patterns of the RC tears.[7]

Increasing evidence on the effectiveness of 
prolotherapy in musculoskeletal conditions,[8-9] 
specifically in RC, whereby Doo-Hyung, et al. 
reported improvement in pain, disability, isometric 
strength, and shoulder motion[9] from 3 to 8 sessions 
of prolotherapy in their cohort of chronic, non-
traumatic refractory RC disease. Helene, et al.[10] 
conducted a randomized controlled study that 
showed that long-term pain improvement and better 
patient satisfaction with prolotherapy. A recent study 
demonstrated improvements in shoulder functional 
scores, ie, Western Ontario Rotator Cuff index 
(WORC) and Shoulder Pain and Disability Index 
(SPADI) as well as shoulder range of motion and 
pain scores in chronic RC tendinopathy at 6 and 12 
weeks post prolotherapy compared to physiotherapy 
alone.[11] Prolotherapy or regenerative intervention 
therapy is the injection of growth factors or growth 
factor production stimulants to promote regeneration 
of normal cells and tissue.[12] Exposure of human 
cells to extracellular dextrose as low as 0.5% 
induced production of platelet-derived growth 
factor,[13] transforming growth factor b,[14,15] 
epidermal growth factor,[16] basic fibroblast 
growth factor,[17] insulin-like growth factor,[18] and 
connective tissue growth factor[15] that are major 
players of tendon, ligament, and cartilage growth. 
Dextrose 12.5% is the minimum concentration as a 
stimulus for inflammatory cascade that results in a 
vigorous growth effect.[17]

CASE PRESENTATION

A 34-year-old male presented with a 3-month 
history of right shoulder pain with no preceding 
history of trauma. His work as a software 
programmer necessitates prolonged sitting time 
daily. Conservative management with physical 

therapy (ultrasound therapy, TENS, exercise) and 
non-steroidal anti-inflammatory drug (NSAID) 
did not alleviate his symptoms. His pain intensity 
score 6 out of 10, worsened with overhead arm 
movements. There were no neurological signs 
ie, numbness, abnormal sensation, or weakness. 
Physical examination revealed tenderness at the 
lateral shoulder, end range pain on shoulder flexion 
and abduction with full range of motion, positive 
subacromial impingement test, and supraspinatus 
tendinopathy signs were elicited. Sensorimotor exam 
was normal. Sonographic examination revealed 
partial tear of the right supraspinatus on the bursa 
side without enlargement of subacromial subdeltoid 
bursa (Figure 1). Long head of biceps tendon and 
the glenohumeral joint were normal with no other 
ligamentous injury noted. Dextrose prolotherapy 
was administered in the supraspinatus tendon using 
3 cc of 15% dextrose and 1% lidocaine mixture. 
The patient received three sessions of prolotherapy 
over 4 weeks. The needle was introduced in a 
plane over the long axis of the supraspinatus from 
caudal to cranial aiming towards the intrasubstance 
supraspinatus tendon lesion. Pain score improved 
following the third prolotherapy (VAS 1), with full 
range of pain-free motion and resolution of previously 
positive impingement tests. Pain score remained 1 at 
4 weeks follow-up, with full range of motion and 
pain free return to work. Sonographic evidence of 
supraspinatus partial tear improvement is shown in 
Figure 2, noting the presence of a small hypoechoic 
gap within the supraspinatus tendon that has largely 
resolved.

Figure 1. Ultrasound image of the right supraspinatus. Red 
arrow indicating the intrasubstance partial tear on the bursal 
side prior to first prolotherapy
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DISCUSSION

We report a typical successful prolotherapy treatment 
for one of the commonest causes of shoulder pain, 
ie, RC tears, with a sonographic documentation 
of healing within 4 weeks of commencing the 
intervention. Shoulder pain in RC pathology is 
exacerbated by persistent subacromial space 
compression due to weakness of supporting structures 
such as tendons and RC muscles that can become 
irritated and inflamed, leading to compression of the 
subacromial bursa.[19] RC tears can be classified 
as per Ellman’s description of RC tears based on 
location of articular-sided tears and bursal-sided 
tears which are further staged according to their 
depths (Figure 3).[20] Over the course of time, 
partial tendon tear may enlarge and propagate into 
full-thickness tears developing distinctive chronic 
pathological changes due to muscle retraction, fatty 
infiltration, and muscle atrophy. These lead to a 
reduction in tendon elasticity and viability.[21]

In daily practice, various physical modalities are 
used to relieve pain, promoting return to normal joint 
motion and function. Non-steroidal anti-inflammatory 
drugs (NSAIDs) combined with physical therapy 
have been shown to be more effective than using 
NSAIDs alone. However, the best reported efficacy 
of prolotherapy in comparison to conservative 
management, ie, physical modalities and anti-
inflammatory medications, is in the management of 

tendinosis. Thus, prolotherapy can be an attractive 
treatment option in many shoulder pathologies.[22] 
Prolotherapy injection for RC tendinopathy has been 
shown to achieve significant improvements in pain 
and range of motion following arthroscopic RC 
repair, at both three-month period and in long term 
follow-up indicating that the effect of prolotherapy 
injections were sustainable,[22] similar long-term 
benefits of prolotherapy were also reported by other 
studies.[8]

This case illustrates significant improvements of 
partial supraspinatus tear following prolotherapy, 
even in the case of extensive tear more than half 
thickness of the supraspinatus. The sonographically 
documented healing was also mirrored in improving 
clinical outcome measure by pain score, range of 
motion, and functional return to work. Non-adverse 
events were not reported with dextrose prolotherapy 
in this case as in many preceding cases.[23]

CONCLUSION

RC tears present with severe shoulder pain, weakness 
of shoulder flexion, abduction or external rotation, 

Figure 2. Ultrasound image at 4 weeks post prolotherapy 
showing improvement of the partial supraspinatus tear 
with decreasing hypoechoic gap (red arrowhead) after 3 
prolotherapy sessions

Figure 3. Rotator Cuff Tear Classification
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that can significantly impact activities of daily life. 
Prolotherapy is the injection of growth factors or 
growth factor production stimulants to promote 
regeneration of normal cells and tissue. This present 

case report depicts the use of Dextrose prolotherapy 
as an option for supraspinatus tendon partial tear 
management with good results, facilitating earlier 
return to function and no reported adverse effects.
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Viewpoint: The Need to Vaccinate 
Against COVID-19

Tommy C. Sim, MD

ABSTRACT

Globally, now in the third year of the pandemic, 
COVID-19 deaths have exceeded more than 6 
million. As new subvariants emerge and spread, 
vaccines work to limit the worst of COVID-19 and 
continue to be important. Restraints are lifted, and 
COVID-19 may be seen as done for some, but 
COVID-19 is not yet done with others, no matter 
how badly everyone wants it to end. The SARS-
CoV-2 pandemic has caused considerable morbidity 
and mortality worldwide. The protection provided 
by vaccines and booster doses offer a method of 
mitigating severe clinical outcomes and mortality. As 
debates over additional booster shots for COVID-19 
intensify, many researchers are looking to the 
universal coronavirus vaccine model as a guide 
for managing future variants of SARS-CoV-2 and 
preempt the next COVID-19 surge.

Key words:  Pandemic, COVID-19, Vaccination, 
Health Inequity, Pregnancy, Booster, Universal 
Vaccines

THE CRISIS

The COVID-19 outbreak caused by SARS-CoV-2, 
first reported in Wuhan, China in December 2019, 
exploded into a pandemic producing a global health 
emergency within weeks.[1] Now in the middle of 
a third pandemic year, we have not reached the 

end. More than one million people have died in the 
U.S. and many more millions around the world. The 
losses are almost incalculable and sadly, many could 
have been avoided. One thing we have learned is 
the value and importance of good information that 
we can trust. All that information can be daunting, 
especially as science learns more about the virus 
and the virus also “learns more” about changing. 
As “pandemic fatigue” pushes many to put aside 
preventive measures, progress is evident, and 
vaccines have saved many lives.

THE WARP SPEED DEVELOPMENT OF 
VACCINES

Despite the record speed at which the COVID-19 
vaccines have been developed, they have still been 
subject to the same checks, balances, and scientific 
and regulatory rigors as any other vaccine, and 
shown to be generally safe. An unprecedented 
combination of political will, global collaboration, 
and funding has enabled the rapid development of 
COVID-19 vaccines without compromising vaccine 
safety.[2] However, continuing misinformation and 
false claims have threatened to undermine the 
success of vaccines and put people’s lives at risk.

THE PANDEMIC IS NOT OVER YET

The suspension of COVID-19 precautions and 
deliberate misinformation about the pandemic imply 
that COVID-19 is nearing the end. On the contrary, 
the World Health Organization (WHO) warned that 
these factors, combined with the more transmissible 
Omicron BA.4 and BA.5 variants, followed by other 
emerging subvariants, have caused another increase 
in COVID-19 cases globally. While the pandemic 
may seem to be over for some, it is not over for many.
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Even as more than 266 million people have 
received the first shot of vaccine in the U.S. and 
as states and countries remove restrictions, the 
pandemic persists in the face of conflict in Ukraine 
and the threats posed by more extreme weather 
events and natural disasters – in much the same 
way that the deadly Spanish Flu of 1918 raged 
while the world was at war. Such crises actually 
increase the threat of a resurgence of COVID-19 
in those affected and nearby regions. Although 
more than 80% of the total U.S. population has 
received at least the first dose of vaccine, the rate of 
vaccine hesitancy in some areas severely hampered 
preventive efforts.[3] In a world weary of the 
pandemic, the reimplementation of safety measures 
has met significant resistance. The new SARS-CoV-2 
variants have proven to be more easily transmissible 
than measles, which had previously been the most 
contagious of all viruses.

Vaccines, however, offer the most hopeful view 
of the pandemic. The booster shot becomes more 
important with the spread of Omicron BA.4, BA.5 
and their subvariants while the updated bivalent 
vaccines now provide an even more effective 
booster. Worldwide, almost 20 million lives were 
saved by COVID-19 vaccines during their first 
year of implementation, according to a new study.
[4] The researchers concluded that 600,000 more 
deaths could have been prevented if international 
immunization targets of 40% had been met by the 
end of 2021. From the start of the U.S. vaccination 
campaign through the end of November 2021, 
COVID-19 vaccines prevented about 1.1 million 
deaths and 10.3 million hospitalizations in the U.S., 
according to estimates by the health care foundation, 
The Commonwealth Fund. Those who had previously 
been infected by COVID-19 showed higher rates of 
developing medical complications (ie, pulmonary 
embolism, myocarditis and cardiomyopathy, 
thromboembolic event, renal failure, type 1 diabetes, 
and autoimmune disorder). Hence, COVID-19 
vaccination can be critical in reducing the impact of 
post-COVID-19 medical conditions.

Masking, handwashing, and avoiding large 
gatherings continue to be important in combating 
COVID-19. While the Center for Disease Control 
(CDC) relaxed and removed mask-wearing 
requirements indoors by those who are fully 
vaccinated with the primary series (currently 68% 
of the U.S. population – only 20% of the eligible 

population are vaccinated with boosters), it is 
more important than ever for those who are not yet 
vaccinated to stay vigilant, continue to observe basic 
safety measures, and get vaccinated.

GLOBAL COVID-19 SNAPSHOT

World deaths from COVID-19 have reached more 
than 6 million (with WHO estimating a much higher 
toll – three times higher than reported). Resistance to 
vaccine and mask mandates continues to challenge 
progress in defeating this highly contagious virus. 
Compounding the catastrophic death toll, more 
than 10.5 million children have lost one or both 
of their parents during the coronavirus pandemic, 
according to a research article published in JAMA 
Pediatrics.[5] Southeast Asia and Africa suffered 
the greatest rate of losses, with one out of every 
50 children affected. In the Americas, this number 
dropped to one out of 150 children. Children in 
countries with lower vaccination rates and higher 
numbers of children per mother were more likely to 
be affected.

U.S. COVID-19 STATUS AS DEATHS 
SURPASS 1 MILLION

The U.S. has averaged more than 39,000 new 
infections every day in the past week, according to 
the CDC COVID-19 data tracker. The latest Omicron 
subvariants – with BA.5 and BA.4 being the most 
dominant – are highly transmissible but less severe 
for those who have been vaccinated. As infection 
rates in many states rose, the mortality rate was 
recording more than 370 deaths per day; more 
than one million people in the U.S. have died from 
COVID-19 (near equivalent of the entire population 
of Jacksonville, Florida), making COVID-19 the 
deadliest pandemic in American history.

Although three successfully evaluated, safe and 
free vaccines are in widespread use in the U.S., 
and a fourth has been given authorization and 
CDC approval recently, the rate of vaccination 
has slowed considerably. Seventeen states still 
report that less than 60% of their population are 
fully vaccinated. Health authorities address vaccine 
hesitancy as a significant barrier to community 
immunization. They are hopeful that the approval 
of a fourth more conventional (using a non-mRNA 
platform) vaccine will encourage those people who 
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are hesitant to get vaccinated. Sadly, the early 
arrival of flu season has added another variable in 
the need for vaccinations to guard against the worst 
of both subvariant viruses.

HEALTH INEQUITY

Global health inequity retains its deadly potential in 
developing countries with poor health care access 
as vaccine distribution lagged dangerously behind 
better-resourced nations. As an example of significant 
disparities in vaccination rates, 80% of people in 
high-income countries have been vaccinated, but 
just 16% of people in low-income countries.[6] In 
poor countries, the virus exposes and exploits every 
weak point in their health infrastructure. Vaccine 
hesitancy was also playing a significant role where 
in the past the public health system has failed the 
people leading to a historic mistrust of authorities. 
This lack of trust also highlights the importance of 
robust information and public education campaigns 
to promote the benefit and safety of vaccination. 
The COVID-19 pandemic has brought new attention 
to the health equity crisis on a global scale and 
complexity of building solutions. Unequal access 
to COVID-19 treatments threatens global recovery. 
Fortunately, the disparity for COVID-19 response has 
diminished due to recent significant health system 
efforts to address the issue, but many of the basic 
causes of health inequity still remain.

PREGNANCY AND COVID-19

Misinformation has hindered vaccine uptake among 
pregnant women. With CDC estimates showing 
about five in ten pregnant women remaining 
unvaccinated, the latest COVID-19 vaccine monitor 
finds that a majority of women who are pregnant or 
planning to become pregnant say they are “not too 
confident” or “not at all confident” that the vaccine 
is safe.[7]

A recent study funded by the National Institutes 
of Health suggested that pregnant women with 
COVID-19 appear to have three times greater risk 
for common pregnancy complications, in addition 
to health risks from the virus, than pregnant women 
without COVID-19.[8] This finding underscores 
the need for women of child-bearing age and 
pregnant individuals to be vaccinated and take 
other precautions against becoming infected with 

COVID-19. Recent reports have shown that women 
who have received COVID-19 vaccines during 
pregnancy have passed antibodies to their babies, 
which could help protect them after birth.[9] Likewise, 
studies have shown that breastfeeding mothers who 
have received COVID-19 vaccines have antibodies 
in their breast milk, which could help protect their 
babies.

URGING VACCINATIONS FOR CHILDREN

Like adults and teens who contracted COVID-19, 
children can spread the disease when they are 
asymptomatic. In addition, although children may 
have milder symptoms when infected with COVID-19, 
there are still many cases of children getting severe 
lung infections and requiring hospitalization. Other 
complications, such as multisystem inflammatory 
syndrome in children (MIS-C), may require intensive 
care or result in long-lasting symptoms. While young 
children are less likely to have severe illness initially, 
they are still susceptible to long COVID-19 symptoms 
long after recovering from their illness.[10]

Vaccination not only reduces the risk of short- and 
long-term health complications from COVID-19, but 
it also slows the spread of disease by preventing 
it from being passed on to others that are at high-
risk for severe COVID-19 illness, like grandparents 
or daycare/school staff with underlying medical 
conditions.

POWER OF THE BOOSTER

Three studies published by the CDC show that 
COVID-19 booster shots provide the best protection 
against the Omicron variant and new subvariants.
[11] One of the studies found that the booster 
shot was 90% effective at preventing COVID-19 
associated emergency department or urgent care 
visits and hospitalizations during both the Delta 
and Omicron surges.[12] All three studies found 
that unvaccinated people faced the highest risks of 
becoming sick with COVID-19. The findings of a 
new study show that not only are vaccinations and 
boosting important for lowering the individual risk of 
infection, but they also aid in controlling COVID-19 
within a larger population.[13] The vaccines and 
booster shots at both the individual and population 
levels are critically important to limiting virus 
transmission.


