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EDITORIAL

Early Diagnoses of Rheumatoid Arthritis is Important. It should
be Clinical not Lab Dependent
Asim Zulfigar

One of the most difficult task in clinical medicine is to
evaluate a patient who presents with joint pain. If
you were to open the index of a rheumatology text
you would find a list of over hundred different types
of arthritides (Table ). Fortunately the more
commonly seen musculoskeletal conditions can be
divided into five different groups. If approached
logically a working diagnosis can usually be easily
obtained.

Table I: Simple classification of Arthritic and Rheumatic
Disorders’

Disorders
Inflammatory polyarthritis

Examples
RheumatoidArthritis,
spondyloarthropathies
Osteoarthritis,
spondylosis

Tennis elbow, bursitis
Crystal arthropathy,
infectious arthritis
SLE, scleroderma

Degenerative arthritis

Soft tissue rheumatism
Acute monoarthritis or
oligoarthritis

Diffuse connective tissue
disease

One of the most common and devastating disease
that has been encountered in clinical medicine
practice is rheumatoid arthritis (RA). RA is a chronic
inflammatory disease characterized by joint
swelling, joint tenderness and destruction of
synovial joints leading to severe disability and
premature mortality.” RA affects between 0.5-1% of
the general population, mainly during their working
age affecting thus the functional capacity, with great
economic burden to the individual and the society. In
the last decades there was a clear evolution in
knowledge about pathophysiology of the disease
resulting in its approach and treatment. The
association between symptom duration and RA
persistence is not linear suggesting the presence of a
confined period in which RA is most susceptible to
treatment. Early RA (ERA) is defined as the diagnosis
given in the first weeks or months of joint symptoms
or signs. The concept of ERA and existence of a
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window of therapeutic opportunity (a time span in
which the institution of effective therapeutic
strategy in the form of DMARDs and biologicals) is
important to modify the course of disease
significantly, decelerating the progression of disease
and minimizing joint damage and disability. Early
diagnosis of RA is important as early therapeutic
intervention reduces the accrual of joint damage and
disability.’

In the first decade of current century the
classification criteria set that was in widespread
international use to define RA were the 1987 ACR
(American college of rheumatology) criteria.’ Those
criteria gave emphasis to serological tests,
rheumatoid nodules and joint erosions which are
actually late features of disease. In fact these late
features of disease which are pathognomonic for the
diagnosis of RA can be prevented if effective therapy
is given in early phase of the disease. Keeping in view
the problems in diagnosing ERA the working group
developed ACR/EULAR classification criteria for RAin
2010.° These classification criteria were introduced
to selectamongst the newly presenting patients with
undifferentiated inflammatory synovitis, the subset
of patients who are at sufficiently high risk of
persistent and/or erosive disease (this being the
appropriate current paradigm underlying the
disease construct RA).

These classification criteria can be applied to any
patient or otherwise healthy individual as long as
two mandatory requirements are met. First there
must be evidence of currently active synovitis in at
least one joint. Secondly the criteria must be applied
to those patients in whom the observed synovitis is
not better explained by another diagnosis. Four
additional criteria (Table II) can then be applied to
eligible patients to identify definite RA. Application
of these criteria provides a score from 0 to 10 with
score of 6 or >6 being indicative of RA. A patient with
a score<6 cannot be classified as having definitive RA
at the moment but might fulfill the criteria at a later
time point. To classify a patient as having definite RA
or not a history of symptom duration, a thorough
joint evaluation of both small and large joints and at
least one serological test (RF or ACPA) and one acute
phase response measure (ESR/CRP) must be
obtained. It is acknowledged that an individual
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patient may meet the definition of RA without
requiring lab test or even if the serological tests are
negative (seronegative RA) e.g. patients with a
sufficient number of joints and longer duration (> 6
weeks) of symptoms will achieve 6 points regardless
of their serological or acute phase response status.

In conclusion RA is entirely a clinical diagnosis.
Presence of positive serology (RF/ACPA) may

Criteria Score
Joints Affected

1 large joint 0
2 to 10 large joints 1
1 to 3 small joint 2
4 to 10 small joints 5
Serology

Negative RF and APCA 0
Low positive RF or ACPA 2
High positive RF or ACPA 3
Duration of Symptoms

< 6 weeks 0
>6 weeks 1
Acute Phase Reactants

Normal CRP/ESR 0
Abnormal CRP/ESR 1

Early Diagnoses of Rheumatoid Arthritis is Important

potentiate your clinical diagnosis of RA but the
presence of characteristic pattern of joint
involvement of greater than six weeks duration
almost makes certain the diagnosis of ERA. A due
consideration of early aggressive treatment should
be made in such patients to arrest the progressive
disease atan earlier stage.
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ORIGINAL ARTICLE

Diagnostic Usefulness of Anti-Cyclic Citrullinated Peptide and
Anti-Mutated Citrullinated Vimentin Antibodies in the Diagnosis
of Seronegative Rheumatoid Arthritis Patients

Bushra Gohar Shah', Asma Saeed’, Mohammad Faisal Khan’, Hamid Javaid Quershi*

aCCP and aMCV Antibodies in Seronegative RA

ABSTRACT
Objective: To determine the usefulness of anti-Cyclic Citrullinated Peptide and anti-Mutated Citrullinated
Vimentin antibody in the diagnosis of seronegative rheumatoid arthritis.
Study Design: Descriptive Cross-sectional.
Place and Duration of Study: This study was conducted over a period of one year from January, 2010 to
December, 2010. Subjects were recruited from Fatima Memorial Hospital, Rheumatology Outpatient
Department, Lahore. The research work was conducted at the Department of Physiology and Cell Biology of
University of Health Sciences, Lahore.
Materials and Methods: A total of 58 known patients of rheumatoid arthritis fulfilling the American College of
Rheumatology (ACR) Criteria were included in the study. After selection of subjects, written informed consent
was obtained. The venous blood sample was taken and secured in vacutainers. Serum was extracted by
centrifugation and stored at -20°C till analysis. Sera of all study subjects were tested by ELISA for presence of
rheumatoid factor, anti-MCV and anti-CCP antibodies. The data obtained was analyzed by using SPSS version
17. The diagnostic significance of anti-CCP and anti-MCV antibody for the diagnosis of sero-negative
rheumatoid arthritis patients was determined.
Results: Serum aCCP antibody was positive in 9 out of 28 RF-ive patients. So the sensitivity of serum aCCP in RF-
ive group (n=28) was 32.1%. Serum aMCV antibody was presentin 11 out of 28 RF-ive patients. The sensitivity of
serum aMCV in RF-ive group was 39.2%.
Conclusion: Anti-CCP and Anti-MCV had a higher sensitivity for the diagnosis of seronegative RA.

KeyWords: Rheumatoid Arthritis (RA), Rheumatoid Factor (RF), Anti-Mutated CitrullinatedVimentin Antibody
(anti-MCV), Anti-Cyclic Citrullinated Peptide Antibody (anti-CCP).

Introduction

Rheumatoid arthritis (RA) is a common systemic
autoimmune disease of multifactorial etiology
characterized by chronic inflammation of synovial
joints that often leads to joint destruction.
Rheumatoid arthritis typically produces symmetrical
swelling of peripheral joints of hand and feet, but
may affect the large joints as well. Rheumatoid
arthritis has a worldwide prevalence of 0.5-3%, being
2-3 times more in women than in men, most
frequent during fourth and fifth decade of life. Once
established, rheumatoid arthritis is a lifelong
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progressive disease that produces significant
morbidity and premature mortality in many
patients.’

Many studies have shown that the disease
progresses rapidly within first two years of onset and
can lead toirreversible erosive joint destruction.’ The
diagnosis of RA depends primarily on history and
clinical findings. The gold standard for the
classification of RA is the American College of
Rheumatology criteria (Arnett, et al., 1988).> This
criterion was not designed for diagnosing RA, but
rather to harmonize research in population and
family studies for epidemiologic purposes. But they
are ubiquitously used as a diagnostic aid. Patient
must satisfy four out of seven criteria to be classified
as RA. ACR criteria includes: 1)Morning stiffness of
more than one hour for at least six weeks 2)Arthritis
and soft tissue swelling of more than 3 of 14 joints/
joint groups,present for at least six weeks. 3) Arthritis
of hand joints and wrist, present for at least 6 weeks.
4) Symmetric arthritis, present for atleast 6 weeks.
5) Subcutaneous nodules 6) Rheumatoid factor at a
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level above the 95th percentile. 7) Radiological
changes suggestive of joint erosion/ and or
periarticular osteopenia.

By the time clinical diagnosis of RA is made,
irreversible joint erosions usually have occurred.
Ongoing research has shown that early therapeutic
intervention results in earlier disease control and
consequently less joint damage.’

There is no single test or finding that can diagnose
rheumatoid arthritis. Rheumatoid factor is the only
serological test included in the ACR criteria.
However, this auto-antibody lacks specificity. It may
be found in patients with other autoimmune
diseases and infectious disorders. It may also be
present in sera of apparently healthy elderly
individuals. Upto 25% of patients with rheumatoid
arthritis have negative rheumatoid factor test
(seronegative).’Therefore, disease-specific auto
antibodies are needed for early diagnosis.

Currently available data suggest that the diagnosis of
RA can be made by testing antibodies to citrulline-
containing peptides such as anti-perinuclear
factor(APF), anti-keratin antibody (AKA), anti-
fillagrin antibody and anti-cyclic citrullinated
peptides (anti-CCP) antibody. These all belong to the
family of anti-citrullinated protein/ peptide antibody
(ACPA).” All these antibodies recognize the antigenic
epitope containing citrulline,” which is generated by
post-translational modification of naturally
occurring amino acid arginine by the activity of
enzyme peptidyl arginine deiminase (PAD).’
Citrullinated peptides have been synthesized as
antigens for diagnostic immunoassays.” Several
assays for detecting anti-citrullinated peptide
antibodies (ACPA’s) have been developed employing
filaggrin derived peptides (CCP-assay), viral
citrullinated peptides (VCP-assay), mutated
citrullinatedvimentin (MCV-assay).® The Anti-MCV
assay (ELISA) for the detection of antibodies against
citrullinatedvimentin uses an antigen with a
genetically modified sequence, which is most
abundant in patients with rheumatoid arthritis.’*
Positivity of these markers in the rheumatoid factor
negative RA patients would suggest their additional
benefit in the early diagnosis of this subgroup of
patients, which are often diagnosed and treated late.
Itis expected that the results of the present study will
help the clinicians in early diagnosis and timely
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management of this debilitating disease.

The aim of this study was to investigate the
diagnostic value of antibodies against mutated
citrullinatedvimentin (anti-MCV) and antibodies to
cyclic citrullinated peptides (anti-CCP) in the
diagnosis of seronegative rheumatoid arthritis
patients.

Materials and Methods

This descriptive cross sectional study was conducted
over a period of one year from January, 2010 to
December, 2010. Fifty-eight subjects were recruited
from Fatima Memorial Hospital, Rheumatology
Outpatient Department, Lahore, by convenient
sampling technique. The research work was
conducted at the Department of Physiology and Cell
Biology of University of Health Sciences, Lahore.

A total of 58 patients attending the Rheumatology
outpatient department of Fatima Memorial
Hospital, Lahore were recruited in the study. All the
patients fulfilled the American College of
Rheumatology criteria for RA and were diagnosed by
the rheumatologist. The study was approved by the
Ethical and Review Committee of University of
Health Sciences, Lahore. Informed written consent
was taken from each study participant. A
purposefully designed proforma was used to record
data of the subjects including age, gender, disease
duration, clinical characteristics and medication
used. The venous blood samples were taken and
secured in vacutainers. Serum was extracted by
centrifugation and stored at -20°C till titer of anti-
CCP and anti-MCV antibodies.

Rheumatoid factor titers were determined by ELISA
(Highton, et al., 1986) using commercially available
Immulisa anti-RF antibody IgM ELISA kit (Immco
Diagnostics, USA), with an automated EIA analyzer
[Coda, Bio-Rad Laboratories, Hercules, CA,
USA].Results were interpreted as follows:RF-IgM
value of less than 7 IU/ml was considered as
negative. RF-IgM value of 7-9 IU/ml was considered
as borderline. RF-IgM value of more than 9 1U/ml was
considered as positive.

Serum anti-MCV antibody levels were determined by
ELISA’ using ELISA kit (Cusabio Biotech Co., Ltd,
China), with an automated EIA analyzer [Coda, Bio-
Rad Laboratories, Hercules, CA, USA]. Serum anti-
CCP antibody levels were determined by ELISA®
using commercially available ELISA kit (Immco
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Diagnostics, USA), with an automated EIA analyzer
[Coda, Bio-Rad Laboratories, Hercules, CA, USA].
25U/ml was taken as cut-off value for anti-CCP
antibodies.

The data was entered into SPSS version 17.
Diagnostic sensitivity of anti-CCP and anti-MCV
antibodies for the diagnosis of Rheumatoid arthritis
in sero-negative patients were calculated by table of
2 x 2. Statistical analysis was done to determine the
usefulness of the diagnostic sensitivities of anti-CCP
and anti-MCV antibodies. P value of < 0.05 was
considered to to be statistically significant.

Results

The study population (n=58), comprised of 58
rheumatoid arthritis patients, out of which 38 were
females and 20 were males. Mean +SEM age of the
RA patients was 44+1.2 years. Median (IQR) disease
duration was 5(4-8) years. Median (IQR) anti-CCP
antibodies titer (IU/ml) was 10.8(0.00-340.5).
Median (IQR) anti-MCV antibodies titer (IU/ml) was
19.7(14.2-30.06). (Tablel)

Sub-grouping of RA group was done on the basis of
presence or absence of RF, aCCPAb, or aMCV Ab in
the sera. Subgroups were named RF+ive group (gp),
RF-ivegp, aCCP+ivegp, aCCP-ivegp, aMCV+ivegp,
aMCV-ivegp.

RF testing by ELISA technique, was done in a total of
58 RA patients. Out of the RA patients (n=58), 30
(52%) were RF+ive and 28 (48%) were RF-negative.
Inthe RA group (n=58), 34 (58%) were aCCP+ ive and
24(41.4%) were aCCP —ive. The sensitivity of serum
aCCP antibodies for RA was calculated to be 58.6%.
Serum aCCP antibody was positive in 9 out of 28 RF-
ive patients. So the sensitivity of serum aCCP in RF-
ive group (n=28) was 32.1%.

In the RA group (n=58), 20(34.5%) patients were
aMCV+ and 38(65.5%) were aMCV —ive, at cutoff
value of 25U/L (Table I). The sensitivity of serum
aMCV antibodies for RA was calculated to be 34.5%
at the manufacturer's cutoff value of 25U/L. Serum
aMCV antibody was present in 11 out of 28 RF-ive
patients. The sensitivity of serum aMCV in RF-ive
group was 39.2%.

Discussion

A close relationship exists between autoimmunity
and antibodies; despite this, some patients are
persistently negative for disease specific
autoantibodies. These conditions have been defined

aCCP and aMCV Antibodies in Seronegative RA

Tablel: Serum RF, aCCP and aMCV status in the RA
group (n=58)

Serum RF titer
(Iu/ml)

Serum RF+ive | Serum RF-ive

30 (52%) 28 (48%) 27.76 (2.51-32.9)
Serum aCCP Serum aCCP —ive | Serum aCCP titer
+ive (1U/ml)

34 (58.5%) 24 (41.4%)
Sensitivity of aCCP in RF-ivegp

10.8 (0.00-340.5)

32.1%
Serum aMCV Serum aMCV- Serum aMCV
+ive ive titer(1U/ml)

20 (34.5%) 38 (65.5%) 19.7 (14.2-30.06)

Sensitivity of aMCV in RF-ivegp
39.2%

as seronegative autoimmune diseases. Although the
prevalence of seronegative autoimmune diseases is
low, they may represent a practical problem because
they are often difficult and challenging cases for the
clinicians/rheumatologist.”” About 80% of the
patients affected by RA are positive for RF, the rest
20-25% being seronegative. A more disease specific
marker for RA may help in diagnosing early disease
and seronegative RA patients resulting in reduced
joint damage. It is therefore important to
differentiate between RA and other forms of arthritis
early after the onset of symptoms. Therefore, a
specific and sensitive serological marker, which is
present very early in the disease, is needed so that
the rheumatologist are able to target the use of
potentially toxic and expensive drugs to those
patients, where the benefits clearly outweighs the
risk. Keeping in view the need of a more sensitive
marker, especially in the seronegative cases, the
present study aimed to evaluate the sensitivity of
anti-CCP and anti-MCV antibodies in local Pakistani
seronegative RA subjects.

In seronegative cases of arthritis, the differential
diagnosisis not easily established in the early disease
course. Especially seronegative patients need the
determination of an additional marker for RA besides
rheumatoid factor to confirm diagnosis. The high
specificity of anti-CCP antibodies has been reported
in RF-neative RA patients. In the present study, 9 out
of 28 seronegative patients were positive for anti-
CCP antibodies. So, the sensitivity of anti-CCP
antibodies in the seronegative sub-group was 32.1%.

5
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In a study, conducted by Alexiou, et al., sensitivity in
seronegative group was reported to be 34.9%, which
is almost comparable to our results.” Similarly,
Mobini, et al.,” found sensitivity in seronegative
group to be 33.3%, whereas Vanichapuntu, et al.,"
found sensitivity value of 20% in the seronegative
sub-group whereas Serdaroglu, et al.,” reported
sensitivity of 14.3% in seronegative group. Thus,
anti-CCP antibody serves as a better diagnostic
marker in the diagnosis of RA, especially in the
seronegative group.

The sensitivity of anti-MCV in the sero-negative RA
group was 39.2%, as 11 out of the 28 RF-ive patients
were anti-MCV positive. This finding is supported by
recent results of other authors, that the higher
sensitivity of anti-MCV especially in the sero-
negative patients makes it a more valuable markerin
the diagnosis of RA." Wagner, et al.,” reported
sensitivity of anti-MCV in the sero-negative group of
43% and sensitivity of anti-CCP to be 30.8%. In
seronegative RA patients, the sensitivity of anti-MCV
was superior over anti-CCP. Soos, et al.,” reported
sensitivity of anti-MCV in the sero-negative group to
be 29.4%. Narvaez, et al.”” documented sensitivity of
23%intheir series of sero-negative RA patients.
Limitations of the Study

Small sample size was the limitation of this study.
Further studies with greater number of RA patients
arerecommended.

Conclusion

Both anti-CCP and anti-MCV antibodies can be used
for the early diagnosis of sero-negative patients of
Rheumatoid Arthritis. Moreover anti-MCV antibody
has a significantly higher sensitivity as compared to
anti-ccp antibodies for the diagnosis of seronegative
RA

Recommendations

Clinicians must be aware of the implications of
delayed diagnosis in RA. Keeping in view the cost-
effectiveness, this study emphasizes the utility of RF
initially for the diagnosis of RA, reserving ACPA's for
seronegative RA patients where strong clinical
suspicion exists.
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Adhesions Following Septoplasty
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Efficacy of Nasal Splints following Septoplasty

ABSTRACT
Objective: To determine the efficacy of nasal splints in preventing adhesion formation in patients undergoing
septoplasty for deviated nasal septum (DNS).
Study Design: Quasi experimental study.
Place and Duration of Study: The study was carried out at ENT department, Holy Family Hospital, Rawalpindi
fromJanuary 2010toJanuary 2011.
Materials and Methods: Two hundred and sixty patients with DNS requiring septoplasty were included in this
study. They were divided in two groups A and B with each group consisting of 130 patients. In group A splints
were used postoperatively after septoplasty while in group B no splints were used. In group A nasal splints were
removed on 14th postoperative day. All patients in group A and B were followed up regularly in OPD for six
weeks for development of adhesions to determine efficacy of nasal splintsin prevention of adhesions.
Results: In group A average age was 29.13 years+10.11SD while it was 27.6 years+ 9.55D in group B. Male to
female ratiowas 1.15:1. There was no statistically significant difference in the incidence of adhesion formation
between two groups with p-value of 0.734.
Conclusion: There is no significant advantage of routinely using intranasal splints in septoplasty patients for

prevention of adhesion formation.

Key Words: Nasal Splints, Septoplasty, DNS.

Introduction

Deviated nasal septum is one of the most common
ENT complaints and is treated by performing
septoplasty.' Formation of intranasal adhesions is an
important postoperative complication of
septoplasty with an incidence of 10-36%.""’
Rhinologists all over the world routinely use
intranasal splints after nasal septal surgery to
prevent the adhesions and also tomaintain nasal
stability and improve the results of septoplasty. This
use of intranasal splints is not evidence based and
splints are associated with increased pain and
discomfort to patient.””* Many studies have been
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done worldwide over the years to determine the
efficacy of intranasal splints in prevention of
intranasal adhesions to justify their use.””*
Although many surgeons insert nasal splints
routinely, no well-designed trials exist to support
their use.’ The nasal splint increases the post-
operative pain and discomfort.”’Although splints are
in common practice but their use has shown limited
benefit in terms of prevention of adhesions when
compared withseptoplasty patients without splints.’
So in this study we tried to find out efficacy of nasal
splints in prevention of nasal adhesions to justify
their routine use in patients undergoing septoplasty
inoursetup.

Materials and Methods

It is a quasi experimental study carried out in
department of Ear, Nose and Throat of Holy Family
Hospital, Rawalpindi from January 2010 to January
2011. Patient coming in outpatient department in
age group of 16 to 50 years who were diagnosed with
deviated nasal septum by anterior rhinoscopy were
included in the study. Patients with turbinate
hypertrophy, nasal polyps, previous surgeries or
requiring other lateral wall nasal procedures or
having comorbids like diabetes or hypertension were
notincluded.

Two hundered and sixty patients with DNS requiring
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septoplasty were admitted in the ward. The purpose
and benefits of the study was explained to patients
and a written informed consent was obtained. All
patients were worked up with detailed history and
clinical examination followed by routine pre
operative investigations. The patients were
randomly allocated in two groups by convenient
sampling technique. Patients in group A were
subjected to use of splints after septoplasty and in
patients in group B no splints were used after
septoplasty.

All patients were operated by the same ENT surgeon
having five years of experience in nasal surgery. After
surgery nasal packing was removed after 24 hours
and patients were discharged on 2nd postoperative
day. Patients in both groups were given same oral
antibiotic and analgesic for one week. Both groups
were advised saline nasal douches three times a day
for two weeks. In group A nasal splints were removed
on 14 postoperative day. All patientsin group Aand B
were followed up weekly in OPD till 6th week post
operatively to determine intervention efficacy in
terms of absence of adhesions.

All the above mentioned data was collected using
performa. Data was analyzed by using SPSS version
20. Mean and standard deviation were calculated for
age. Frequencies and percentages were calculated
for gender and efficacy. Chi square test was used to
compare the efficacy in both the groups. P value of
<0.05 was considered significant.

Results

Average age was 27.6 years+ 9.55D in group A while
in group B it was 29.13 years +10.11SD. The age
distribution among the groups was insignificant with
p-value 0.860. Further demographic characteristics
of both groups Aand Bare shownintablelandll.

In group A adhesions were seen in four patients
(3.1%) and in group B five patients developed
adhesion (3.8%). This difference between two
groups was insignificant with p-vale of 0.734 (Table
).

Table I: Age Wise Distribution in Group 'A' and 'B'

20 years | 21- 31- 41 years

or less 30years 40years or more
Group A| 39(30%) 51(39.2%) | 27(20.8%) | 13(10%)
Group B| 24(18.5%) | 56(43.1%) | 27(20.8%) | 23(17.7%)

(P value= 0.860)

Efficacy of Nasal Splints following Septoplasty

Table II: Gender Wise Comparison in Group 'A' and 'B'

Gender Group A Group B
Male 70 69
Female 60 61

(p value=0.901)

Table Ill1: Adhesion Formation in Groups 'A' and 'B'

Adhesion formation Group A Group B
Yes 4(3.1%) 5(3.8%)
No 126(96.9%) 125(96.2%)

(p value = 0.734)

Discussion

In our study although there is higher incidence of
adhesions in the non splinted group (Group B) but in
comparison of the both groups statistically this
difference was not significant and this may be due to
intra operative surgical technique and postoperative
nasal douching with normal saline to prevent crust
formation and thus formation of adhesions.

Similar findings were seen in studies of some other
authors. Tang and Kacker concluded that nasal
splints cause significantly increased postoperative
pain and there is not sufficient evidence that they are
effective in decreasing the incidence of intranasal
adhesions.’ Von Schoenberg and Robinson found out
on three months postoperative follow up that the
splinted and non splinted groups had the same low
rate of adhesion formation of 2% which in their
opinion was because of early outpatient review with
careful nasal toilet on weekly basis."Cook et al
showed a failure of intranasal splints in preventing
intranasal adhesion(6.5% in splinted vs. 7.0% in non
splinted group) and concluded that there is no clear
advantage of using intranasal splints and they should
therefore be used sparingly and recommended use
of nasal toilet after septal surgery.’ Pringle et al
carried out a survey of 440 consultants and found
that 33% of them never or rarely used intranasal
splints and reported an adhesion rate of 5.2% in non
splinted patients vs. 3.9% in the splinted patients,
which is not statistically significant.’Like wise the
results of the study done by Malki et al showed no
statistically significant difference in the incidence of
adhesions between the splinted and non-splinted
patients.”’Study of Almoflehi also concluded that the
intranasal splints are not of significant value in
preventing nasal adhesion(10% in splinted vs. 21% in
non splinted group) and recommendation was that
the use of intranasal splints in septal surgery has to
be individualized. They stressed on Nasal irrigation
using saline to prevent crusting and minimizing

9
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occurrence of adhesion.”Almazrou and Zakzouk in
their study found no significant difference in
incidence of adhesion formation between splinted
and non splinted groups (2% in splinted vs. 10% in
non splinted group).”

On the other hand contrary to our results Deniz M et
al. suggested that nasal splints were effective in
reducing the incidence of nasal synechia formation.”
Schoenberg et al. found a low incidence of adhesions
in the first week post operatively when intranasal
splints were used and found that the highest
incidence of intranasal adhesions occurred in non
splinted patients who had surgery to both walls of
nasal cavity (3.6% in splinted vs. 31.6% in non
splinted).” Campbell et al. inserted a nasals plint into
one side of the nose of 106 patients undergoing a
variety of intranasal procedures. All adhesions
occurred on the non splinted side and were more
common when bilateral nasal wall procedures had
been performed (8% in splinted versus 26% in non
splinted).” They concluded that splints were justified
for bilateral wall procedures but their increased
morbidity did not justify their use in single wall
procedures.” Roberto et al. found nasal splints very
effective inpreventing adhesion formation in
patients under going septoplasty with turbinectomy
(0% in splinted vs.10.6% in non splinted group).”
Nabil-ur-Rahman concluded that complications
were related to the type of procedure being
performed and adhesions were common
complication if intranasal splint were not provided.”
The routine use of nasal splints in septoplasty
patients is still a matter of debate. Splints
addsignificantly to post operative pain and
discomfort. It is recommended that their use should
be individualized depending upon procedure being
performed. They are more justified when surgical
procedures are performed on both medial and
lateral walls of nose simultaneously. Alternati
velysaline nasal douching and regular outpatient
follow up with suction toilet are very effective in
preventing intranasal crusting and thus adhesion
formation.

Conclusion

There is no significant advantage of using intranasal
splints routinely in patients undergoing septoplasty
for prevention of adhesions provided patients are
closely followed up with saline nasal douches and
regular nasal toilets.

Efficacy of Nasal Splints following Septoplasty
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Vitamin D Status in Diabetic and Non-Diabetic Patients of

Coronary Artery Disease
Aamnah Sajid, Abdul Khalig Naveed, Amena Rahim, Bilal Sajid

ABSTRACT
Objective: To assess and compare the level of hypovitaminosis D in diabetic and non-diabetic patients of
coronary artery disease (CAD).
Study Design: Cross-sectional observational.
Place and Duration of Study: The study was conducted from May 2014 to November 2014 at Pakistan Railways
Hospital, Islamic International Medical College, Rawalpindi.
Materials and Methods: A total of 149 patients of coronary artery disease were selected in this studyby
convenient sampling technique including 77 male and 72 female patients. Out of 149 patients, 75 were diabetic
and 74 non-diabetic. These participants were assessed for their individual serum vitamin D levels(ng/ml).
Family history of coronary artery disease and treatment modalities was also obtained from all the patients. The
data was analyzed through SPSS 21. Descriptive statistics and t test were used to analyze the data.
Results: The serum levels of Vit D among diabetic and non- diabetic patients suffering from CAD were
16.4(19.7) ng/ml and 17.4(£7.9)ng/ml respectively. These values suggest a deficiency of Vit D in both diabetic
and non-diabetic patients suffering from CAD. However the difference in Vit D levels of the two subgroups of
CAD was statistically not significant (p = 0.4).However vitamin D levels were found to be significantly lower in
patients with positive family history of CAD (p=0.04).
Conclusion: There is no significant difference in the level of Hypovitaminosis D in diabetic and non-diabetic CAD
patients.

Key Words: Vitamin D, Vitamin D Receptor, Type 1 Diabetes Mellitus, Type 2 Diabetes Mellitus, Hypovitaminosis
D, Islet 8 Cells, Insulin Secretion, Insulin Sensitivity.

Introduction risk for development of diabetes mellitus.>*

Vitamin D is a secosteroid prohormone which is Diabetes mellitus is a very common condition which
synthesized in the skin from 7-dehydrocholesterolby ~ affects over 300 million people worldwide ano!
ultraviolet B-irradiation. Almost 80 percent of  accounts for significant morbidity and mortality.

vitamin D is provided through cutaneous synthesis Ziegler et al found that vitamin D administration in
while 20 percent is obtained from various dietary ~ type 1 diabetes can protect the function of
resources.’ Vitamin D has been known for its key role pancreatic islet B cells. Deficiency of vitamin D has
in bone metabolism and calcium homeostasis. been investigated to affect the synthesis and
However its extra-skeletal effects have attracted secretion of insulin both in human and animal
much attention because of recent discovery of Vit D models.’ Vitamin D supplementation not only
receptor (VDR) expression in almost all tissues of the restores the synthesis but also secretion of insulin
body including immune, endocrinal, vascular and and therefore decreases blood glucose
myocardial cells.” Vit D deficiency is considered as a concentration.” Palomer et al also reported that
risk factor for diabetes type-2 diabetes and higher ~ Vvitamin D deficiency can predispose to glucose
plasma levels of vitamin D are shown to decrease the intolerance and vitamin D supplementation
improves insulin secretion in type 2 diabetes
Biochf:mistry De.partment. mellitus.®
Islamic International Medical College
Riphah International University, Islamabad Both genetic and environmental factors are known
Correspondence: to be etiological in causing type 1 diabetes mellitus
Dr. Aamnah Sajid (TIDM), a chronic disorder that results from
i’;;;’q’;";ﬁg?;Z;g:;’;”l\’;géim/ College autoimmune response against the beta cells of the
Riphah International University, Islamabad pancreatic islets of Langerhans at early stages of life.
E-mail: aamnahsajid18@gmail.com It is hypothesized that vitamin D has a role in the
Funding Source: NIL ; Conflict of Interest: NIL therapy of T1IDM due to its immune-modulating

Received: March 26, 2015; Accepted: January 14, 2016 effects. Chronic insulinitis is found in islet cells
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involving CD8+, CD4+ T cells, B lymphocytes and
macrophages. It has been reported that vitamin D
inhibits the production of IFN-y and IL-2 cytokines
which are responsible for the destruction of
pancreatic islet cells.” Vitamin D also reduces the
activity of APCs and regulates the production of
CD4+ lymphocytes.” Cytokines cause apoptosis.
1,25(0H)2D3 protects beta cells by reducing
exposure of MHC-1 molecules. As a result A20
protein which inhibits apoptosis is activated and a
decrease in expression of a transmembrane cell
surface receptor occurs.’

The major factors involved in the etiology of type 2
diabetes mellitus are insulin resistance, disorders of
pancreatic beta cells and inflammation. Vitamin D
facilitates pancreatic beta cell function through
direct actions in which vitamin D is activated in
pancreatic beta cells by intracellular 1-a-
hydoxylaseenzyme. Vitamin D not only increases
insulin secretion but also enhances beta cell survival
through the effects of cytokines. Vitamin D also has
indirect actions in which it regulates calbindin, a
calcium-binding protein present in beta cells.
Calcium then influences insulin secretion because
this process is calcium dependent. In this way
calcium indirectly affects insulin secretion via
calcium binding protein calbindin. One more
mechanism involved can be that low vitamin D levels
cause secondary hyperparathy roidism. Parathyroid
hormone then inhibits insulin secretion and also
causes resistance in target cells because of its effects
on regulation of calcium levels.’

An inverse relationship of insulin resistance was
found at Vit D levels between 16 and 36ng/ml in
arecent study.” Other cross-sectional, case control,
prospective observational and longitudinal studies
showed that higher Vit D concentrations were
associated with a lower risk for diabetes mellitus
type 2 and lower levels were negatively correlated
with diabetes and glycosylated haemoglobin levels.
However these studies did not reveal consistent
results, neither vitamin D supplementation was
found to improve glucose control in type 2 diabetes
inall the subjects.”

The levels of blood glucose and vitamin D have been
shown to be different in Third National Health and
Nutritional Examination Survey and a negative
correlation was found in healthy white post-
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menopausal women and in Mexican American men
and women but not in Hispanic black population.
This finding suggests that the effect of vitamin D may
differ by ethnicity."”

The present study was undertaken to assess and
compare the level of hypovitaminosis D in diabetic
and non-diabetic patients of CAD because of paucity
of research work on this therapeutically important
subject.

Materials and Methods

This study was conducted at department of
Biochemistry 1IMC Rawalpindi. It was a cross-
sectional observational study. The Study was
conducted from May 2014 to November 2014.

Blood samples were drawn from 149 patients of
coronary artery disease comprising of 77 males and
72 females from OPD, emergency department and
ICU of Railways General Hospital Rawalpindi, a 480
bedded teaching hospital affiliated with IIMC. These
patients were divided into two groups:

Group | consisted of diabetic patients of coronary
artery disease while group Il comprised of patients
without diabetes. Patients of coronary artery disease
between ages of 40 years to 55 years were included
in the present study. Patients with renal, liver,
parathyroid and thyroid disorders were excluded
from the study. Patients taking vitamin D and calcium
supplements and those on medication that affect
vitamin D metabolism such as anticovulsants were
also notrecruited in this study.

Venous blood was drawn from the patients which
was centrifuged at 300 rpm for separation of serum
and then stored at -20 degree centigrade in
laboratory freezer till further analysis. Serum levels
of 25(0H)D was measured by enzyme linked
immunosorbent assay. Statistical analysis was
carried out for finding out significant p values
(p<0.05) and t test was used to evaluate the data.
SPSSversion 21 was used for data processing.

A total of 149 patients with coronary artery disease
were selected to participate in the study that fulfilled
the inclusion criteria and gave informed consent. All
the participants were assessed for their individual
serum vitamin D levels (ng/ml). The diabetic patients
were questioned about the mode of treatment,
either oral hypoglycaemic agents or insulin therapy
to control their diabetes.
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Results

Out of a total of 149 patients selected to participate
in the study, 77 were male and 72 were female
patients. Of these, 75 male and female patients were
diabetic whereas 74 were non-diabetic male and
female participants. The mean age of the male
participants was 49.1+4.1(in years) and of the female
participants was 47.4+4.5(in years).

The mean serum vitamin D level in diabetics was 16.4
ng/ml and in non-diabetics was 17.4 ng/ml(Fig 1).
However the difference was not statistically
significant (p value=0.4)(Table I). The serum Vitamin
D level in the female diabetic participants was 16.8
ng/ml and in the male diabetic participants it was
16.0 ng/ml. The serum vitamin D level in non-
diabetic female patients was 19.0 ng/ml and in male
non-diabetic participants it was 15.9 ng/ml.

Vitamin D deficiency was considered when the
serum vitamin D was < 20ng/ml, insufficiency if the
serum vitamin D was between 21-29ng/ml and
normal if serum vitamin D was > 30 ng/ml. Vitamin D
deficiency was seen in 100(67.1%), insufficiency was
seenin 39(26.2%) and normal Vitamin D was present
in 10(6.7%) of the participants. The percentage of
deficiency and insufficiency was 93% in the sample
population.

Family history of coronary artery disease was
present in 63(84.0%) of the diabetic patients and in
53(71.6%) of the non-diabetic patients. Vitamin D
levels in patients with and without family history of
CAD were 7.7(39.2)ng/ml and 14.2(x7.1)ng/ml
respectively. The difference was significant (p=
0.04)(Tablell).

Fig 1: Percentage of hypovitaminosis in the study
population

Vit D status in CAD Patients

Table I: Comparison of Vitamin D levels between
diabetic and non- diabetic patients

Disease N=149 | Vitamin D level p- value

(+SD)ng/ml
Diabetic 75 16.4(+9.7)
population

4

Non- 74 17.4 (+7.9) 0
diabetic
population

Table Il: Comparison of vitamin D levels between
patients with family history of coronary artery disease
and patients with no family history of coronary artery
disease

Family history of | N=149 | Vitamin D levels | P-value
coronary artery (+SD)ng/ml
disease
Positive family 116 7.7(+9.2)
history
0.04
No family history | 33 14.2(+7.1)
of CAD
Discussion

This study was undertaken to assess the role of
vitamin D in diabetes mellitus and to measure its
levels in diabetic and non-diabetic patients of CAD.
Our results did not reveal statistically significant
difference in Vitamin D levels between diabetic and
non-diabetic sample population (p=0.4). This finding
which is in contrast to many other observational
studies may possibly be due to multiple confounding
factors like obesity, sun exposure and/or
methodological and measurement limitations.
However cumulative percentage of vitamin D
deficiency and insufficiency in the study population
has been found to be about 93% which matches with
one of the studies carried out by Bellen et al. in which
hypovitaminosis D was reported in 95% of cases. "

A study performed by Daga et al. in North India
showed that 91% of diabetic patients had
hypovitaminosis D and the mean concentration was
7.88(%1.2)ng/ml. In non-diabetic patients the mean
concentration was 16.46(x 7.83) ng/ml. This finding
is in line with our results for non-diabetic patients.”
Hypovitaminosis D is reported worldwide mainly due
to dietary insufficiency and use of sun protection
clothing and sun screen. Studies on this subject in
Saudi Arabia, Turkey, Australia, Arab Emirates and
India have shown that 30-50% of children and adults
had vitamin D levels of less than 20ng/ml. A
Japanaese study has shown a prevalence of vitamin

13



JIIMC 2016 Vol. 11, No.1

D deficiency in 75% of the study population which is
consistent with the findings of our study. The results
of a study carried out in the United Kingdom also
revealed the prevalence of vitamin D levels (below
20ng/ml) in more than 80% of the research
participants.” Our study also revealed comparable
results.

An interesting and therapeutically useful finding in
this study is that patients taking oral hypoglycemic
drugs had significantly lower vitamin D levels as
compared to those on insulin therapy (p = 0.05).
Another finding of the present research is a
significant difference in Vit D levels while comparing
results of patients with and without family history of
coronary artery disease (p =0.04).

The conclusive statement of a study carried out by
Bellan et al. on this subject is “At variance with
previous reports, we were unable to disclose
negative effects of low 25(OH)D concentration on
plasma glucose levels both in fasting conditions and
after the oral glucose challenge after correction for
multiple variables known to affect glucose
metabolism”.*

Another study postulates that vitamin D is needed to
improve production and action of insulin in both
diabetic and non-diabetic patients but the
relationship between vitamin D, insulin resistance
and B cell function is inconsistent. Additionally
interventional studies with vitamin D in any form
have also shown conflicting results. Therefore,
interpretation of the results is difficult in view of lack
of placebo-controlled studies.”’

Conclusion

The results of the present study revealed that serum
levels of Vit D in diabetic patients of coronary artery
disease were not significantly lower than non-
diabetic patients of coronary artery disease in our
study. It is inferred from the current findings that
diabetes mellitus is a multifactorial disease resulting
from complex interaction of genetic and
environmental factors. Vitamin D could only be one
of the environmental variables and not an
independent potential predictor of diabetes mellitus
but rather could be a mediator of metabolic
disturbances responsible for the long- term health
outcomes.

Further large well-designed, randomized controlled
studies are suggested to assess and clarify the
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correlation between vitamin D and glucose
homeostasis in diabetes mellitus.
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Frequency of Different Risk Factors of Autism Spectrum Disease:
A Multicentre Comparative Study

Saira Jahan', Zahra Arshad’, Sana Nasir Zaidi’, Imran Amjad"

ABSTRACT
Objective: To determine the frequency of different prenatal risk factors associated with autism spectrum
disease.
Study Design: A Case-control study.
Place and Duration of Study: The Study was conducted at Rawalpindi. Cases were recruited from Autism
resource centre (ARC), Step to learn (STL) Rawalpindi, Hassan academy for special children, and Army public
academy for special children Rawalpindi and controls from DHQ hospital Rawalpindi from February 2014 to
January 2015.
Materials and Methods: Two groups of children were included in the study, Group one were diagnosed case of
autism ASD (n=101) aged between 3 to 10 years and Group two (control n=233). The data was collected and
entered in a self designed structured questionnaire. Data was analyzed by SPSS (Statistical Package for the
Social Sciences) Vs 20.
Results: Over 30 risk factors have been identified. 67.3% cases were males and 32.6% were females whereas
34% controls were males and 66% controls were females. The factors associated with autism were male gender,
advanced father's age at child birth, severe iron deficiency anemia during pregnancy, vitamin D deficiency,
maternal hypothyroidism, asthma, hypertension, diabetes mellitus and obesity, high stress during pregnancy,
C-section, valporoic acid use, antidepressants and antibiotics use in mothers, infection during pregnancy, no or
minimum exposure of sunlight during pregnancy, premature birth, Meconium aspiration syndrome and late
cry, blood group incompatibility with mothers and Rhincompatibility between mothers and fathers.
Conclusion: Prenatal risk factors like stress, vitamin D deficiency, iron deficiency anemia, hypothyroidism,
obesity, diabetes, blood group incompatibility with mothers, children born in spring and C section are the
strong causesto develop autismin children.
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Key Words: Autism, Neurodevelopmental Disorder, Risk Factors.

learning, cognitive functioning, sensory processing
and attention.’ The phrase “spectrum disorders” is

Introduction
Autism is a wide-ranging term used to illustrate an

assemblage of complex neurodevelopmental
disorders also known as Pervasive Developmental
Disorders (PDD) or Autism Spectrum Disorders
(ASD). ASDs are a collection of developmental
disabilities characterized by atypical development in
socialization believe behavior and communication.
Symptoms of ASDs are present before age 3 years
and frequently are accompanied by difficulty in
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used to point out that ASDs include a variety of
behaviorally concerned conditions, which are
diagnosed by clinical observation of development.
These conditions encompass autistic disorder (i.e.,
autism), and pervasive developmental disorder and
Asperger disorder.” ASDs, related to other
neurodevelopment disabilities, are usually not
curable and chronic maintenance, preservation and
management is requisite. Regardless of the fact
outcomes are diverse and specific behavioral
characteristics vary over time, the majority of
children with ASDs remains within the spectrum like
adults and, disregarding of their intellectual level,
undergo to experience problems with employment,
independent and self-regulating living, communal
relationships, mental health and societal problem.*
The diagnostic criteria depend upon the symptoms
that become evident before a child is three years
old.” Causative factors for autism are inadequately
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understood. Both environmental and genetic risk
factors are likely to commit etiology. Although
autism appears to have its roots in very early brain
development, mainly identifiable signs and
symptoms are likely to appear between two and
three years of age. Mostly parents are the first to
note and identify that their child is presenting a
typical behaviors such as deteriorating to make eye
contact, not answering to his or her name or playing
with toys in unusual, repetitive behavior.’® The
purpose of this study is to determine the frequency
of different prenatal risk factors associated with ASD
so that these new risk factors should be used to make
recommendations for clinical practice and by the
avoidance of these risk factors, prevalence of ASD
decreases.

Materials and Methods

It was a multicentre case control study. There were
total 334 children enlisted in this study in which 101
were diagnosed case of autism and 233 healthy
controls were taken with no neurological,
musculoskeletal or cardiopulmonary abnormalities.
Non probability convenient sampling technique was
used. The Case data was collected from ARC (Autism
Resource Center, Rawalpindi), STL (Step to Learn),
Hassan academy for special children, Rawalpindiand
Islamabad branch and Army Public Academy for
special children Rawalpindi. Control data was
collected from DHQ Hospital, Fauji Foundation
Hospital Rawalpindi, National Institute of
Rehabilitation and Medicine Islamabad, Railway
General Hospital Rawalpindi and Divisional Public
School Rawalpindi from January 2014 to December
2014.Permission was taken from respective
institutes.

Data Collection Tool and Procedure: A self designed
structured questionnaire was used for data
collection. The questionnaire had 33 items
(Appendix A). The different risk factors causing
autism included in our questionnaire were based on
literature search different studies in different
settings by different authors. It included Iron
deficiency anemia, vitamin D deficiency in mother
during pregnancy, older parents, C section, mother
high stress level during pregnancy due to any reason,
blood group incompatibility with mother and many
more. Ethical permission was taken from Medical
Superintendent of DHQ, FFH, NIRM and PRH. After
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obtaining informed consent from parents, data was
collected using self designed structured
guestionnaires. Questions were first explain and
then asked from parents of study groups. Data was
filled personally by the authors.

Statistical Analysis: Data was analyzed by using SPSS
(statistical package for social sciences) VS 20.
Results

30.2% ASD cases and 69.7% healthy controls were
taken in this study. In ASD cases 6.9% mothers were
suffering from obesity and 11.8% from diabetes and
21% from hypothyroidism (Fig 1). Table | show Stress
mothers taken during pregnancy, infection during
pregnancy, exposure of sunlight during pregnancy,
premature births, C section, episiotomy, SVD,
meconium aspiration syndrome, late cry of baby at
birth, Different Rh and different blood group among
parents and blood group incompatibility with
mothers. Controls had lesser frequency of iron
deficiency anemia during pregnancy whereas ASD
cases had prevalence of moderate and severe iron
deficiency anemia during pregnancy increases in
mothers of cases (Fig 2). 70.27% mothers of children
with ASD used folic acid and vitamin D during
pregnancy whereas less usage in mothers of
controls. Mothers of children with ASD had history of
more usage of valproic acid, antidepressant and
antibiotics i.e. 6.9%, 22.7% and 14.8% respectively
whereas only 2.57% mothers of controls used
antidepressant and 3.0% used antibiotics and none
used valproicacid.

Fig 1: Comparison of Mother's medical history between
cases and controls
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Table I: Comparison of different conditions between
cases and controls

Cases Controls P value
(%) (%)
Stress during 42.5 14.5 0.032
pregnancy
Infection during 13.8 1.71 0.045
pregnancy
Exposure of Sunlight | 31.68 52.36 0.029
during pregnancy
Premature birth 41.58 22.3 0.028
C-section procedure 81.18 18.82 0.030
Episiotomy 7.92 92.08 0.001
SvD 18.89 81.11 0.011
Meconium aspiration | 26.7 73.3 0.029
syndrome
Late cry at birth 13.8 86.2 0.015
Different Rh and 55 31.7 0.034
different blood
group among
parents
Blood group 73.26 13.30 0.025
incompatibility with
mothers

Control

Less Floderate  Severe o

deficiency deficiency deficiency deficiend

Fig 2: Comparison of Iron deficiency anemia between
cases and controls

Discussion

In our study 67% cases of autism were found out to
be males and only 29% were females hence
supporting male gender as a risk factor of autism.
Males are at higher risk for neurodevelopmental
disorders, such as autism spectrum disorder (ASD),
than females, but the fundamental reasons have
been uncertain.’

Scientists have supposed a connection between iron
deficiency and autism spectrum disorder. In a study
maternal intake of supplemental iron and risk for
autism spectrum disorders by Schmidt RJ, et al
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establishes a strong relationship between iron
deficiency and autism.® In our study 48% severe
deficiency of iron is found in cases and only 5%
severe deficiency is found in controls. 9% of the cases
had noiron deficiency while 61% of the controls also
did not have any iron deficiency. This signifies the
iron deficiency as one of the contributory risk factors
for development of ASD. According to Kinney DK et
al, in their study, “prenatal stress and risk for autism”
stress of expectant mother is a noticeable reason for
the symptoms of autism.” In another study “timing of
prenatal stressors and autism” by Beversd of DQ et
al, it was reported that prenatal stress has a role in
causing autism.” In our study 42% cases had self-
reported moderate to severe stress during their
pregnancies and only 14.5% of controls also reported
stress. So we can deduct the conclusion that stress is
asone of the risk factor for ASD.

A prospective study of Exposure to valproic acid and
risk for autism spectrum disorder indicates that
valproic acid usage may be an important factor in
causing autism.” In our study 6.9% cases taken
valproic acid during pregnancy (anti- seizure
medicine) whereas none of the control took valproic
acid. This finding is in agreement with previous
studies but further investigation is warranted.
Prenatal exposure to SSRIs, particularly during the
first trimester, may moderately increase the risk of
ASDs."” 22% cases in our study used antidepressant
during pregnancy whereas only 2% controls were on
antidepressant indicating either it's the
antidepressant drugs or the depression which is
hidden behind and need further investigation.
Studies showed that antibiotic use in pregnancy
might cause autism.” In our study 14% cases took
antibiotics during pregnancy whereas only 3%
controls took antibiotics during pregnancy but the
need is to investigate the group of antibiotic, dose,
frequency and all the minor details, so further
investigation is warranted. Drugs possibly will
activate the disease, earlier researchers found that
use of medications during pregnancy may have an
effect on the developing fetus and may cause
autism.” In our study 55% cases taken no drug
during pregnancy emphasizing that it is not only the
drugs that causes autism, there are some other
factors that may in combination with the drugs
causes autism.
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Conclusion

Prenatal risk factors like stress, vitamin D deficiency,
iron deficiency anemia, hypothyroidism, obesity,
diabetes, blood group incompatibility with mothers,
children born in spring and C section are the strong
causes to develop autism in children. It is concluded
that there is insufficient evidence to implicate any
one prenatal factor in autism etiology, although
there is some evidence to suggest that exposure to
pregnancy complications may increase the risk.
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Demographics of Intestinal Parasitic Infections in Karachi: An
Insight from Positive Stool Samples

Muhammad Yahya Noori', Ghazala Khan’, Ishrat Abid’, Samina Baig®, Sambreen Zamir®, Shaheen Sharafat®

Parasitic Intestinal Infections in Karachi

ABSTRACT
Objective: The objective of this study was to study the demographics of intestinal parasitic infections and find
out the relative frequency of different intestinal parasites in clinical samples received for routine stool
examination from symptomatic patients with diarrhea and/or dysentery.
Study Design: A Retrospective cross sectional study.
Place and Duration of Study: The study was conducted at Dow Diagnostics Research and Reference Laboratory,
Karachi, Pakistan from January 2008 to December 2013 of stool analysis from the patients with symptoms of
diarrheaand/or dysentery.
Materials and Methods: Microscopic stool examination was performed using direct samples by wet mount
under low as well as high power bright field magnification. Tabulations were performed using Microsoft Excel
while Chi-square test was applied using Open-epi software.
Results: Among the 1815 positive cases infected with single parasites, Entamoebahistolytica was the most
commonly found parasite, followed by Giardia labmlia, Blastocystishominis, Ascarislumbricoides and
Hymenolepis nana. Among these patients, 1081 (59.6%) were males and 734 (40.4%) were females. Chi-square
test was applied using open-episoftware, which showed significant differences among males and females
(p=0.03).
Conclusion: Protozoal intestinal parasites Entamoebahistolytica and Giardia lambliaare the commonest
among all age groups followed by the helminths Ascaris Imbricoides and Hymenolepis nana. Other notable

parasitesinclude Entamoeba coliand Taenia species.

Key Words: Intestinal Parasites, Parasitic Infections, Entamoeba Histolytica, Giardia Lamblia.

Introduction

Parasitic infections are a major public health issue in
developing world, which affects around 3.5 billion
peopledirectly’ and indirectly.” They are mostly
endemic and specific parasites are prevalent in
particular areas, therefore disease pattern is
different in different geographical settings. These
diseases are associated with climatic conditions,
poor sanitation, unsafe drinking water and lack of
personal hygiene in tropical and sub-tropical
countries."” They are a major cause of morbidity and
mortality and are responsible for chronic diseases
such as iron deficiency anemia,’ growth retardation
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in children,” physical and mental health problems
and diarrheal diseases,” which are a major cause of
death in Pakistan India, Bangladesh and other
developing countries.’

Previous population based reports from Pakistan
show Giardia lamblia to be the most common
parasite in Karachi followed by Ascaris lumbricoides®
and Entamoeba histolytica’, though the reports from
Bannu and Peshawar (cities situated in Northern
Pakistan with a comparatively cold climate) showed
Ascaristo be the commonest parasite infecting the
school children followed by Enterobiusvermicularis
and Hymenolepis nana.'”'' Reports from
Muzaffarabad, a city located further North showed
Giardia to be the commonest followed by E.
histolytica.” Karachi has a semi-arid warm and
humid climate and it is home to a number of
infectious parasites. Most common parasites
reported up to date are Entamoeba species, Ascaris,
H. nana, Giardia, T. trichura and Taenia
species.””” However, the present studies are either
old” or do not cover the age groups other than
children,”” which is also affected by the parasitic
infections and add a considerable bulk to the disease
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burden. Therefore, a retrospective study was
performed to assess the relative disease burden of
different parasites across different demographic
groups, so that a snapshot can be generated
regarding relative frequency of different parasites in
symptomatic patients. To study the relative
frequency of these parasites in samples from
patients coming with diarrhea and/or dysentery
results from laboratory records were analyzed for
the period of 2008-2013 and were stratified
according toage and gender.

Materials and Methods

The retrospective cross-sectional study based on the
laboratory records was carried out in the Dow
Diagnostic Research and Reference Laboratory of
Health Sciences Karachi from January 2008 to
December2013.

All positive stool samples received for routine stool
examinations were included in the study, while those
which were negative for parasites, ova or cysts were
excluded. A total of 1873 positive samples were
included in data analysis.

Stool samples were collected in sterilized leak proof
containers from patients after detailed informed
consent. Departmental approval was taken for the
study,diagnostic data were de-identified and
tabulated without patients' particulars.

Each sample was initially examined physically for
consistency, color, odor, blood and mucus. Slides
were then prepared directly for wet mount by
placing a drop of fresh physiological saline at one end
of the clean side, while a drop of iodine was placed at
the other end. Stool samples were mixed with
wooden stick and a small amount was then taken for
saline and iodine and covered with cover slip. These
were microscopically examined under low (10x = 100
times magnification) and high (40x = 400 times
magnification) power bright field for worms, ova,
larvae, trophozoites, cyst, erythrocytes, leukocytes
and any intestinal mucosal sloughing.

Diagnosis was made by observing the differentiating
morphological features of protozoal cysts and
trophozoites and parasitic ova and larvae. For
Entamoeba histolytica, cyts were identified on the
basis of presence of four or lesser number of nuclei,
while trophozoites were identified as having
ingested RBCs and differentiated from Entamoeba
coli on the basis of more than five nuclei in cysts and
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trophozoites without RBCs. lodamoeba butschlii
was identified on the basis of cellular morphology
and presence of a single nucleus in lodine
preparation.

Blastocystis hominis was identified on the basis of
cyst-like forms having a large central body
resembling like a large vacuole surrounded by small,
multiple nuclei. Ova of Hymenolepis nana were
identified on the basis of appearance as they are
round to oval with two distinct walls and having 4-8
hair-like processes at each pole on the inner aspect
along with three pairs of hookletswithin the inner
wall. Ova of Ascaris were identified the basis of
yellow brown color with thick shells having an
albuminous outer coat and thick transparent wall
underthe shell.

Tabulations were performed using Microsoft
Excel" while Chi-square test was applied using Open-
episoftware.”

Table I: Gender-wise proportion of infections in patients
detected using stool examination

Degree
of
Male Female( Freedom
Parasite (n=1081) n=734) X2 (Df) p-value
Entamoeba
histolytica 400 321
Entamoeba
coli 66 30
Giardia
lamblia 369 211
Ascarislumb
ricoides 56 34
lodamoeba
butchii 14 13 15.74 7 0.03
Hymenolepi
s nana 46 24
Taenia
species 9 5
Blastocystis
hominis 120 95
Trichuristric
hura 1 1
Total 1081 734

Table Il: Gender-wise proportion of infections in
patients using stool examination stratified by age

<3 3-18 >18

Parasite Male | Female | Male | Female | Male | Female
Entamoebabhistolytica 15 10 114 88 271 223
Entamoeba coli 2 0 13 4 51 26
Giardia lamblia 47 39 157 88 165 84
Ascarislumbricoides 3 5 20 11 33 18
lodamoebabutchii 0 0 2 3 12 10
Hymenolepis nana 2 3 38 15 6 6
Trichuristrichura 0 0 0 0 1 1
Taenia species 2 1 0 1 7 3
Blastocystishominis 1 4 44 30 75 61
Total 72 62 388 240 621 432
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Results

Among the 1815 positive cases infected with single
parasites, 1081 (59.6%) were males and 734 (40.4%)
were females. E. histolytica was the most commonly
found parasite in these patients, followed by G.
labmlia, B.hominis, A. lumbricoidesand H. nana. A
chi-square test was appliedusing Open-episoftware,
which showed significant differences among the two
groups (p=0.03).

Data were stratified according to age groups and
gender. It was observed that most commonly
affected group was adult males, and altogether 1081
males were found to be mono-infected, most
commonly with E. histolytica(n=400) followed by G.
lamblia(n=369) and B.hominis (n=120). Similar
pattern was observed in females and E.
histolytica(n=321) G. lamblia(n=211) and B. hominis
(n=95) were found to be the most common parasites
infecting adult females.

However in patients, who were three years of age, G.
lamblia was found to be the most common parasite,
in both males (n=47) and females (n=39). In children,
the most common parasites were again Giardia and
E. histolytica, though trends were different in males
and females as in males Giardia(n=157) infection
rate was detected to be higher than E.
histolytica(n=114), though in females both infections
were found in equal frequency (n=88).

Some of the patients were found to be infected with
two parasites (n=52), while very few were triply
infected (n=6). Organisms found in these cases were
mostly G.iardialamblia, E. histolytica, H. nana, E. coli,
I. butschliiand A. lumbricoides.

Discussion

The study found a number of parasitic agents more
common in the clinical samples received in Karachi.
In our results protozoans like E. histolytica and G.
lamblia are among the commonest finding in the
local population, with a higher proportionin males as
compared to females. Though these protozoal
parasites are present in all ages, their high
prevalence among children is particularly of concern
as amoebiasis can lead to liver abscess, resulting in
severe morbidity and mortality. These two parasites
have also been reported to be among the
commonest in other studies performed in Karachi,
which shows that the pattern has not changed over
the years.”” " Though the two studies performed
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earlier found Giardia to be more common than
Entamoeba® the difference in our findings could
simply be explained by the fact that these two
studies were population based studies, while our
study was mainly performed upon clinical samples.
Since both these organisms are spread by
contaminated food and water. It is unfortunate that
the sanitation and water supply conditions have not
improved over the years and is the major
contributing factor towards parasitic spread. The
lack of hygienic living, inadequate health literacy and
poor health-related practices among the
uneducated and low-socioeconomic classes could
also be considered important contributing factors
towards this situation. An improved water
surveillance system and health advocacy activities
among the affected population may help in
reduction of the burden of these diseases. Giardia
infections should be of particular concern in infants
and toddlers because they may be related to
malnutrition resulting in growth problems.”

These findings are somewhat slightly different from
the Northern Parts of the country as reports
published from Bannu and Peshawar showed
Ascaristo be the commonest parasite infecting the
school children followed by E. vermicularis and H.
nana'" which may be attributed to different climatic
conditions or other unknown factors.

Presence of helminths such as A. lumbricoides and H.
nana must be considered important as faecooral
transmission of cysts and ova is common and
untreated cases in the population may keep on
passing the pathogens to those at risk.’ Since, these
parasites along with others have been related to
malnutrition in children, their testing and
eradication should be a priority for the
community.”"

Since our study is based on clinical samples, it has its
limitations and it may not reflect the exact picture in
the community, however it clearly shows the type of
intestinal parasites present in the population and
highlights the need to develop a strategy to deal with
the issues associated with them. A detailed
community based survey is necessary to get the
exact prevalence measures of intestinal parasitic
infectioninthe local population.
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Comparison of Extracts of Syzygium Aromaticum on the Weight
of STZ induced Diabetic Rats

Zunnera Rashid Chaudhry’, Asif Naseer’, Sana Rasheed Chaudhry®, Erum Rasheed Chaudhry’, Faiza Rasheed Chaudhry’

ABSTRACT
Objective: To observe the effect of different extracts of Syzygium aromaticum (50% ethanolic and 50%
aqueous) on the weight of Streptozotocin (STZ) induced diabeticratsin comparison with insulin.
Study Design: Randomized control trial.
Place and Duration of Study: The study was conducted at National Institute of Health Islamabad from July 2011
toDecember2011.
Materials and Methods: Forty adult rats of Sprague dawaley specie with weight ranging between 200-250 g
were selected and were equally divided into 5 groups (I-V) with eight rats in each group. Group- | was control.
Diabetes was induced to group II- V by a single intraperitoneal injection of STZ and rats with fasting blood
glucose above 200mg/dl were selected. After receiving the injection of STZ, the animals were weighed on Day
zero i.e 48 hours (post STZ ). Group-Il was diabetic control , group Ill received 50% aqueous extract while
group IV received 50% ethanolic extract of Syzygium aromaticum at a dose of 750 mg/kg body weight
respectively for sixty days. Group V received 70/30 humulin insulin, 0.6 units/kg body weight subcutaneously,
bid for sixty days. After two months of study on Day 60 the animals were weighed again, changes in the weight
which occurred with both extracts were compared with the changes in the weight which occurred with the
standard druginsulin.
Results: Group-IV receiving 750 mg/kg body of 50% ethanolic extract showed marked improvement in the
weight as compared to group Il receiving 50% of the same dose of aqueous extract. Group V receiving insulin
showed improvement in the weight which is almost closer to the increase in weight which occurred in group Il
diabeticrats.
Conclusion: 750 mg/kg body weight of 50% ethanolic extract of Syzygium aromaticum caused more
improvementin the weight of diabetic rats than the increase in the weight with the 50% aqueous extract of the
samedose andthedruginsulin.

Effect of extracts of Syzygium aromaticum on weight

Key Words: Diabetes Mellitus, Weight Improvement, Syzygium Aromaticum Extract.

Introduction

Diabetes mellitus (DM) is a very common disease
throughout the world. In Pakistan the incidence of
diabetes mellitusis 22.04%." Inthis disease thereis
destruction of the insulin producing beta cells of
pancreas (TypelDM) and resistance to insulin action
in liver and peripheral tissue leading to
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hyperglycemia (Type2DM).’ It is a complex disorders
that disturbs the metabolism of protein, fat and
carbohydrates leading to weight loss. Several oral
hypoglycemic agents lowers blood glucose and
improve weight but have many side effects.
Traditional antidiabetic plants might provide new
oral hypoglycemic compounds, with less side effects
and can counter the high cost and poor availability of
antidiabetic drugs for rural populations.” Medicinal
plant like Syzygium aromaticum has antidiabetic
potential, its effect on STZinduced diabetic rats have
been studied and its extract lowered the blood
glucose level." Streptozotocin (STZ) a nitrosourea
compound is used to induce insulin-dependent
diabetes mellitus in experimental animals.’ It causes
irreversible damage to the pancreatic beta cells
resulting in degranulation and loss of capacity to
secrete insulin.’ The cytotoxic action of STZ is
mediated by reactive oxygen species, which causes a
rapid destruction of B cells leading to
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hyperglycemia.® A single intraperitoneal injection of
STZ with the dosage range between 40-60 mg/kg
body weight is very effective.” This high blood
glucose causes the formation of advanced
glycosylation end-products which injures the
pancreatic beta cell through oxidative stress.’
Increased serum glucose causes increase catabolism
in skeletal muscles leading to increase breakdown of
muscle protein and loss of adipose tissues causinga
decrease in body weight.® A herbal plant Syzygium
aromaticum (clove), with the scientific name
(L)Merrill and Perry syn Eugenia caryophyllata, also
known as “laung” belongs to the species
aromaticum, family myrtacea and genus  Syzygium.’
It is widely cultivated in Indonesia, Sri Lanka.
Syzygium aromaticum is commonly used as local
anestheticin dentistry and as flavoring agent in food.
It treats gastrointestinal symptoms and act as ant-
inflammatory, insecticidal, and antioxidant agent.”
Syzygium aromaticum extract acts like insulin in
hepatocytes by reducing phosphoenolpyruvate
carboxykinase and glucose 6-phosphatase gene
expression.” The active ingredient in clove is
eugenol.” It improves gut motility by increasing the
secretion of gastro-intestinal enzyme and relieves
indigestion.” Many studies have shown that
ethanolic and aqueous extract of Syzygium
aromaticum improves and increases the weight of
diabetic rats. The aim of the present study isto
compare the improvement in the weight of the
diabetic rats which occurs with both extracts of
Syzygium aromaticum in comparison with the
changes in the weight which occurs with the
standard drug insulin.

Materials and Methods

Present study was carried out in National Institute of
Health Sciences Islamabad in the department of
plantand science from July to December 2011. It was
a randomized comparative trial in which forty adult
healthy male sprague dawley rats were selected,
rats belonging to both genders with weight more
than 250 gm and less than 200 gm were notincluded
in the study. For acclimatization the rats were kept at
animal house of NIH for one week at room
temperature of 260C and humidity of 70% with 12
hours dark and light cycle was maintained. Rodent
pellet containing proteins, fats, minerals, vitamins,
fiore and water were available throughout the

Effect of extracts of Syzygium aromaticum on weight

study.” Dried Syzygium aromaticum buds about
250gms were verified from the National University
of Science and Technology Islamabad, department
of Plant Sciences (NUST/NCVI/MQH/ZRC/001).
About 125g of Syzygium aromaticum buds were
soaked into 50% aqueous solution and the same
amount was soaked in 50% ethanolic solution. Each
was stirred with magnetic stirrer for twenty four
hours in the flask at room temperature. After 24
hours the filtrates were separated and kept in a
separate flask. This process was repeated thrice, the
filtrates were then concentrated under reduced
pressure of 40°Ciin a rotary evaporator. The prepared
extracts was stored at a temp of -20°C to be used for
further experiment.”

After one week of acclimatization, all the
experimental groups with fasting blood glucose level
between 70-135 mg/dl were induced diabetes with
a single intraperitoneal injection of freshly dissolved
streptozotocin (60 mg/ kg body weight) in 0.1ml
citrate buffer (pH 4.5)." Forty eight hours after
receiving the injection of STZ blood samples were
taken from the tail vein of experimental animals.
Quantitative estimation of blood glucose was done
by using glucometer and glucose oxidase based test
strips.”’(Abbott AXSYM system, USA). Rats with
fasting blood glucose above 200mg/dl were
selected. The animals were divided into five groups
with eight rats in each group. All the rats received
rodent pallets and water ad libitum for sixty days in
addition 10 ml/kg of 0.9% saline solution was given
to first group . Second group was (diabetic control.
Third and fourth group received 750mg/kg body wt
of 50% aquoeus and 50% ethanolic extract
respectively by gavage. Insulin (humulin 70/30) with
the dose of 0.6 units/kg body wt , subcutaneously
twice daily was adminstered to fifth group.”® The
weight of the diabetic rats was estimated on Day
zero i.e forty eight hours after receiving
Streptozotocin and after 2 months of the study at
Day60.” Data was analyzed using SPSS version 20.
Weight of diabetic rats were expressed in Mean £ SD
and the results were compared by using One Way
ANOVA followed by Post-hoc Tukey test p-value of <
0.05 was considered significant.

Result
In the beginning of the study on Day zero there was
significant difference in the body weight between all
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the groups (p<0.001). Group | had higher body
weight as compared to other groups (p < 0.001).
There was insignificant difference in the body weight
between all the four diabetic groups (p >0.05). At the
end of the study on Day 60 body weight was
significantly higher in group-l as compared to all the
four diabetic groups (p <0.001). The weight of group
Il diabetic rats was significantly lower than other
groups (p < 0.001). Group-lll and group V showed
significantly lower body weight than group-l and
group-IV but higher than group Il . However there
was insignificant difference between group-IIl and
group-V(p=0.941) The rats belonging to group-IV
showed significantly higher body weight than other
diabetic groups (p <0.001) but significantly lower
than group|.

From the above result significant increase in the
weight of group IV rats, receiving 750 mg/kg body
weight of 50% ethanol extract of Syzygium
aromaticum was seen. Simultaneous administration
of Insulin (humulin) also resulted in significant
(p<0.001) improvement inthe weight of group V as
compared to the group Il (diabetic control) but this
increase in weight is closer to the increase in weight
which occurredin group lll diabetic rats.

Table | Shows the mean and standard deviation of
weight taken on Day zero and Day 60.

Table I: Body weight of all study groups on Day zero
and Day 60

Groups Body Weight (grams) / Mean + SD
Day zero Day 60
Group-l (n=38) 220.62 +4.56 ¥€ 1 | 226.50 + 4.759¥€
Group-ll (n=28) 174.12 £6.73* 170.88 + 7.08*¥€n
Group-lll (n=8) | 175.12 +5.28* 190.25 + 5.18*9q|€
Group-IV (n=38) 175.75 £+ 6.14* 200.38 + 6.02*9¥nt
Group-V (n=8) 177.38 £ 6.04* 189.25 + 5.70*9€
p-value <0.001" <0.001"

All values have been expressed as meanSD

** = Highly Significant * = Significant from group-I
9] = Significant from group-Il ¥ = Significant from group-IlI
€ = Significant from group-1IV 1 = Significant from group-V
Discussion

In the present study the results have proved that
Syzygium aromaticum ethanolic extract improves
the weight of diabeticrats. In this study the effect of
differents extracts of Syzygium aromaticum on the
weight of streptozotocin induced diabetic rats is
seen and the results are compared with the standard
druginsulin at a dose of 0.6 units/kg body weight. We
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used 50% aqueous and 50% ethanol extract with the
dose of 750mg/kg body weight respectively. Thereis
significant reduction in the weight of group Il
diabetic rats as compared to control group I. On
comparing the improvement in the weight of the
group lll, group IV and group V with the diabetic
group Il it is observed that Syzygium aromaticum
ethanol extract causes 8% improvement and the
Syzygium aromaticum aqueous extract causes 5.6 %
increase in the weight which is close to the increase
in the weight which occurred with insulin receiving
group 5.5% . Tajuddin et al.,, (2003) used 50%
ethanol extract of clove in rats.” in our study Similar
concentration of ethanolic extract showed more
impovement in the weight as compared to aquoeous
extract and insulin. Namasivayam et al., (2008)
conducted a study on the genus Syzygium and
concluded that the aqueous extract of the Syzygium
also possessthe potential ofimproving the weight of
diabetic rats.” Singh et al., (2007) studied the effect
of ethanolic extract of Syzygium on diabeticrats and
concluded that ethanolic extract lowered the blood
glucose and improved the weight of diabetic rats.” In
diabetes mellitus free radicles and reactive oxygen
specie are produced which damages nucleic acid,
carbohydrates , proteins and lipids, this may lead to
weight loss.” Musabayane et. al.,(2010) on doing
the analytical chemistry of constituents of syzygium
aromaticum mainly eugenol and olaenic acid
suggested that both act as antioxidant and are the
major scavenger of free radicals, thus preventing
the weight loss.” Many studies have reported that
aqueous and ethanolic extracts of plants causes
glucose lowering effect by activation of pancreatic
beta cells , improving its granulation, increasing
insulin production and have insulin mimetic effect.”
Khan et al.,(2006) in one of his study on the Syzygium
aromaticum suggested that this herbal plant has the
potential to stimulate the functioning cells of islet of
langerhans and causes regeneration of pancreatic
beta cells thus increasing insulin release.” Laizuman
et al., (2010) suggested that improvement in the
weight of diabetic rats by Syzygium can be by either
due to release of insulin from pancreatic beta cell or
from the bound form and insulin also inhibit
gluconeogenesis from proteins thus preventing loss
of proteins and maintan body weight.” Insulin causes
increase food intake and retains energy leading to
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the improvement in the weight of diabetic rats.
Willing et al.,(1990) suggested that insulin stimulates
daily food intake and body weight gain in diabetic
rats.” So we can say that improvement in the weight
of diabetic rats by Syzygium aromaticum can be due
to the stimulation of functioning pancreatic beta
cells, toincrease the release of insulin or this may be
due to regeneration of beta cells. Admin, (2013)
suggested that Syzygium aromaticum activates
digestive enzymes , aid in digestion , smoothens the
lining of digestive tract and has myorelaxant action.
He further reported that high amount of
carbohydrates, protein, dietary fibers, multivitamins
and minerals are present in clove which maintain
the weight of body.” Lester et al., (2004) suggested
that eugenol the main constituent of Syzygium
causes stimulation of gastric secretion and improves
digestion.” In our study the ethanolic extract caused
more improvement in the weight than the aqueous
extract we can say that this effect is probably
because the constituents of the Syzygium
aromaticum are more soluble in the ethanol solution
than the aqueous solution . San et al.,, (1995)
suggested that Syzygium aromaticum compounds
have more solubility in the ethanolic solution .** We
can say in our study that the possible mechanism by
which ethanol extract improves the weight of
diabetic rats is that the free radical scavenging
property of ethanolic extract is more than aqueous
or it may be due the presence of antioxidant active
principles in the ethanol extract in excess amount
than aqueous extract. This improvement in weight
can also be due to the induction of insulin secreting
pancreatic B cells of islets of langerhan or it may be
due to enhanced transport of blood glucose to the
peripheral tissue and proper glucose utilization by
diabetic rats.” The antispasmodic and myorelaxant
property of the compounds of Syzygium aromaticum
can also lead to the improvement in the body
weight.”

Conclusion

Our results from this study indicate that 50%
ethanolic extract of Syzygium aromaticum at a dose
of 750 mg/kg body weight has more potential to
improve the weight of diabetic rats than the 50%
aqueous extract of the same dose and the drug
insulin because of its insulin mimetic action , free
radical scavenging property and the increased
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solubility and presence of excess amount of
antioxidant active principlesinit.
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Outcome and Complications of Trans-Sternal Thymectomy for
Myasthenia Gravis

Muhammad Zafar Igbal Qureshi', Muhammad Imran Zahoor’, Erum Fatima’

Trans-Sternal Thymectomy

ABSTRACT
Objective: To determine outcome and postoperative complications of trans-sternal thymectomy for
myasthenia gravis.
Study Design: Experimental, prospective.
Place and Duration of Study: The study was conducted at Department of Surgery, Pakistan Institute of Medical
Sciences (PIMS), Islamabad from June 2009 to June 2012.
Materials and Methods: We included 30 consecutive patients from all age groups either coming to Surgical
outpatient clinic or referred from Neurolgy unit having generalized myasthenia gravis between 12-55 years of
age, thymic mass on radiology or poor medical control of disease with no contra indications to surgery. Patients
unfit for anaesthesia due to any reason or inoperable thymic tumour were excluded. We studied outcome and
post-operative complications in all patients after total thymectomy through trans-sternal approach for 24-40
months. All patients were assessed for haemorrhage, transfusion requirement, shock, myasthenia crisis,
respiratory infection, wound infection, delayed healing of wound and dehiscence and pulmonary embolism.
Remission of disease was assessed according to De Filippi classification. The data was collected by post
graduate trainees on a pre-designed proforma and analysed by SPSS 10. The descriptive statistics were applied
andresults were shown in percentage.
Results: In total 30 patients, mean age was 37+8.6 years. All patients needed at least two units of blood
transfusion. We observed pleural damage in 20 patients (66.67%), respiratory infection in 20 (66.67%),
myasthenia crisis in 8 (26.7%), minor wound infection in 6 (20%), mortality in 4 patients with
carcinoma(13.33%). Artificial ventilation discontinued within 24 hours in 22, at 7" day in 4 and at 14" days in 4
patients. Wound dehiscence occurred in 1(3.33%), cardiac arrest in 1 (3.33%). Mean hospital stay was 13.6 (7-
45) days. Six patients (20%) were symptom free without drugs and 9 patients (30%) were symptom free with
drugs at 2 years.
Conclusion: Trans-sternal total thymectomy provides good results for symptom control in benign thymic
conditions. The major complication is haemorrhage needing transfusion. Other complications can be managed
successfully by conservative treatment.

Key Words: Trans Sternal Thymectomy, Myasthenia Gravis, Thymic Tumour.

Introduction develop involvement of respiratory muscles,

Myasthenia Gravis (MG) occure due to formation of
antibodies against acetylcholine receptors at
myoneuronal junctions and presents with muscle
weakness and fatigability." Most of patients develop
generalized weakness involving bulbar, limb
musculature, extensors of neck and diaphragm.’
Antibody to muscle-specific kinase (MuSK) may be
positive in sero-negative MG patients and they
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shoulder and neck without ocular weakness.™
Treatment comprises of four methods:
anticholinesterase drugs, immune-suppressive
agents, removal of thymus, and immunotherapies,
like exchange of plasma and intravenous immuno
globulin (IVIG).**Blalock et al found the successful
outcomes of thymectomy in MG in 1941."Since then
surgery is widely being used as a for such patients.*
In fact, thymectomy is considered, by neurologists,
as afirst-line therapy in most patients with thymoma
or generalized myasthenia to achievesustained
improvement or remission.'""

About three fourth of such people have abnormality
in thymus; of them, hyperplasia in 85% andthymoma
in 15%.””’Thymoma is the most common
mediastinaltumour (25%).”Median sternotomy is
considered safe and effective approach for
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thymectomy, especially for ectopic locations. "~ Data
of the efficacy and complications of thymectomy in
patients with MG via median sternotomy is limited
in Pakistan. The authors, in the current study, made
an effort to determine the safety of median
sternotomy in patients with MG and then outcome
of thymectomy.

Materials and Methods

This experimental, prospective study was conducted
between June 2009 and June 2012 in department of
Surgery, Pakistan Institute of Medical Sciences
(PIMS). We included 30 consecutive patients from all
age groups either coming to Surgical Out Patient
Department or referred from Neurolgy unit of PIMS
with generalized myasthenia gravis having the
disease for less than 5 years, thymic mass on
radiology (mediastinal widening) or poor medical
control of disease with no contra indications to
surgery usually grade 1l B & lll. The patients unfit for
anaesthesia due to any reason or inoperable
thymictumour were excluded. The data was
collected by post graduate trainees on a pre-
designed proforma. After detailed history, thorough
examination and routine investigations, specific
investigations including Tensilon test,
Electromyography (EMG), X-ray chest and CT Scan of
chest to assess anatomical location, thymoma and
vascularrelationships were carried out.

All patients remained in care of a multidisciplinary
team including surgeon, neurologist, pulmonologist,
respiratory therapist, anaesthetist and intensivist.
The patients were stabilized on drugs preoperatively
but anticholinesterase drugs were stopped 6-8 hours
before surgery. Patients taking oral steroids were
tapered gradually. Plasmapheresis was done 3 days
before surgery. Blood group, cross match, and
ventilator in intensive care unit (ICU) were arranged
and informed consent taken. The antibiotic
prophylaxis consisted of three intravenous doses of
1g of Ceftriaxone, at induction, at 12 and 24 hrs post
operative period respectively.

General anaesthesia without muscle relaxants and
median sternotomy approach was used in all
patients. The vascular pedicles tied and gland
separated by blunt dissection from surrounding
structures. Total thymectomy was done removing all
tissue of thymus and mediastinal fat from the
diaphragm and pericardium inferiorly to the thymic
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extension in neck superiorly upto thyroid and from
one phrenic nerve to the other. Pleural damage,
when occurred, repaired and chest drain placed in
right chest wall, across the mediastinum and upto
contra-lateral apex connected to under water seal.
All surgeries were performed by one experienced
surgeon with a dedicated team.

In post operative phase, all patients were monitored
in ICU until their vital signs got stable and
anaesthetist declared safe to shift to ward.
Neurologists reviewed them and anticholinesterase
drugs started if any signs of disease were found. We
avoided, in all patients, sedatives, narcotics and
muscle relaxants. We studied the post operative
complications by assessment of haemorrhage,
transfusion requirement, shock, myasthenia crisis,
respiratory infection, wound infection, delayed
healing of wound and dehiscence and pulmonary
embolism.

On the basis of remission of disease according to De
Filippipost operative classification, we assessed the
outcome.”

Class|: remission complete, without medication
Class 2: symptom free, less medication

Class 3:improved, decreased symptoms or
medication

Class4:noimprovement

Class 5: worsening symptoms

Remission was defined as no symptom of
myasthenia gravis or cessation of medical treatment
without reappearance of any symptomes.

All patients were followed for 24-40 months (average
27) in surgical OPD and advised to consult on
appearance of any of the signs and symptoms of
myasthenia again. The data was analysed by SPSS 10.
The descriptive statistics were applied and results
were shown in percentage.

Results

Mean age of patients was 37+8.6 vyears.
Neuromuscular blocking drugs, atropine and
morphine were avoided during anaesthesia and no
significant complication of anaesthesia was
observed. Pleura was damaged in 66% of patients
which was managed by chest intubation. Cardiac
arrest occurred in one patient which was managed
by internal cardiac massage and patient revived.
Myasthenia crisis was observed in 8 patients, which
was successfully managed in 4 patients. Three
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patients died within 2 weeks and one survived for
next 6 weeks. All 4 had carcinoma of thymus
(Osserman's group lll). Respiratory infection was
noted by symptoms of cough with sputum and
irritation in throat in 6 (20%). All were successfully
managed by medical treatment and physiotherapy.
In post operative period, nasal endotracheal tube
was kept for ventilation in ICU for 24 hours. In 22
patients, vital capacity was found to be 1.5-2 litres
within 24 hours and artificial ventilation
discontinued and patient ambulated. Endotracheal
tube kept in place for further 3-4 days as a
precaution. Four patients were extubated at 7" day
while 4 patients needed re-intubation and ventilator
support for next 14 days. Chest radiograph taken to
exclude hemo/pneumothorax. Skin stitches
removed on 7"-10" post operative day and patient
discharged home.

Minor wound infection was observed in 6 cases
(20%) and was managed successfully by local
antiseptics. One patient on steroids for long period
developed wound dehiscence, which was managed
by pectoral myoplasty by a plastic surgeon. Mean
hospital stay was 13.6 (7-45) days. Further results are
intablel.

Table I: Post operative complications (n= 30)

Complication Number of Percentage
Patients

Haemorrhage needing 30 100

transfusion 2 units

Pleural damage 20 66.6

Respiratory infection 20 66.6

Myasthenia crisis 26.7

Wound infection 20

Wound dehiscence 3.4

8
6
Mortality 4 133
1
1

Cardiac arrest 3.4

Table Il: Symptoms control of myasthenia after
thymectomy (n= 30)

Status of Symptoms Number of Percentage
Patients

Symptom free without | 6 20

drugs

Symptom free with 9 30

drugs

Mild symptoms with 9 30

drugs

Severe symptoms with | 1 3.3

drugs

Trans-Sternal Thymectomy

Discussion

Thymectomy is one of the most effective treatment
modalities to stop progression of symptoms in MG.
The observations in different parts of the world, of
the disease and the outcome of procedures are not
the same.

In the study of Remes-Troche JM, mean age was
32.10+/-14.42 years." NiazHussain, found mean age
at presentation to be 35.2 £ 14.5 years. Out of 22
patients, having persistent generalized or ocular
myasthenia gravis, 16 (72.7%) were females and 6
(27.2%) males. Ali Soleimani, in a study of 110
patients in Iran, noticed mean age at thymectomy to
be 30.3 + 12.8 years.” In our study, the mean age of
patients presented for thymectomy was 3718.6
years. The younger patients (<55 years) having MG
forlessthan 5 years are most benefited by surgery.
Trans sternal approach is considered standard and
safe by many surgeons.” In the current study, only
median sternotomy was used to gain access to
thymus and remained a safe technique. Kas et al
found similar results. Pneumothorax was the most
common minor complication. Very few patients
developed any major or intra-operaitve
complication.” Zielinski et al reported no difference
in morbidity after less invasive procedures like
manubriotomy as compared to median
sternotomy.”

Xiang-yang C reviewed 243 patients with MG who
underwent thymectomy. Forty-four patients (18%)
experienced postoperative myasthenic crisis within
thirty days post thymectomy. Myasthenic crisis,in
postoperative patients, was significantly higher in
those having history of myastheniccrisis (P=0.016),
thymoma (P <0.0001), and major postoperative
complications (P <0.0001) than in patients without
these three conditions.” Ali Soleimani, in a study of
110 patients in Iran (76 cases done via trans-sternal
approach and 34 done via trans-cervical route),
showed that 32% developed myesthenia crisis. Lack
of drug compliance and pneumonia causes were
main triggering factors for myasthenic crises.’
Remes-Troche JM found myasthenic (9.3%) and
cholinergic (2.7%) crises, the most serious
complications.” In our study, histopathology reports
showed 16 cases of thymoma. Half of them (8 cases)
had experienced crisis, which makes 26.7 % of total
patients and 40% of those with previous history of
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crisis. Major postoperative complications related to
thymectomy in the literature include pneumonia,
pneumothorax, hydrothorax and ARDS. We found
that the frequency of postoperative myasthenic
crisis increases when the patients had severe
postoperative complications. Multivariate logistic
regression analysis in China revealed that major
postoperative complications related to thymectomy
are a predictor of postoperative crisis.”

In the work of Remes-Troche J Met al in Mexico, no
surgery-related deaths occurred in 75 patients™.
Marulli et al demonstrated the safety and efficacy of
this procedure, after a review of 100 consecutive
patients who underwent left-sided robotic
thymectomy for MG. No deaths or intra-operative
complications occurred.” In our study, 3 patients
died within 2 weeks and one survived for next 6
weeks. All 4 had carcinoma of thymus (Osserman's
group ll1).

Spath G et al operated upon 75 patients. Impaired
wound healing was noticed in 6.7% of the patients,
with complete sternalinstability in one patient, while
5.3% developed pneumonia.” Ali Soleimani showed
that 20 of 110 (18%) developed attacks of respiratory
failure.” Niaz Hussain, out of 22 patients studied in
Karachi, mentioned the most common major wound
complication was sternal bleeding, encountered in 2
(9%) patients. This was followed by 1 case of
disruption of the wound. Pneumothorax was the
most common minor complication observed in 7
(31.8%), followed by wound infection in 4 (18%)
patients, and 2(9%) each of haemothorax, and
seroma.” We found wound infection in 6 (20%), and
wound dehiscence in 1 patient (3.4%). Respiratory
infection in 20(66%). The wound complications are
common in patients on long term steroids and
pneumo / hemothorax is a common complication of
surgery on thymus secondary to pleural damage.
Spath G et al documented nerve paresis. Phrenic
nerve in 2.7% and recurrent laryngeal nerve in 1.3%,
noticed only in thymoma patients.” NiazHussain
reported that a total of 2 (9%) patients out of 22 had
intra-operative complications including phrenic
nerve and innominate vein injury. No long term
morbidity occurred.” In the current study, no nerve
damage was noticed. Probably nerve damage is rare
and associated with tumours.

Patients often experience some transient worsening
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of symptoms early in the postoperative period.
Improvement usually is delayed for months or years.
We followed the patients for next 24-40 months
(average 27 months). Scott and Dtterbeck reported
that 78% patients became better by one or more
modified Osserman class and 69% had complete
remission in Osserman class I, Il and 111.** Takanami |
found thymectomy to induce remission, more
frequently in young patients with a short duration of
disease, hyperplastic thymus, more severe
symptoms, and a high antibody titer.”” We found
remission of symptoms within 3 months. 20%
became symptom free without drugs and 30%
became symptom free with medication. Symptoms
of further 30% became mild and only 1 patient (3.3%)
remained unresponsive. All patients having
complete remission were 45 yrs old or less. In a study
by Nieto et al, the rate of remission in the presence of
thymic hyperplasia was 42% compared to 18% in
patients with thymoma.” Shrager et al. reported an
actual 50% complete remission with Kaplan-Meier
estimate of 5 years of total remission of 57% in
patients with ocular MG. After thymectomy there
was no disease progression.”

Masaoka reported a 46% remission rate at 5 years,
67% at 15 years and 90% overall palliation for the non
thymoma group. They noted 32% remission rate and
82 % palliation rate for thymomas. The drug free
remission was achieved primarily in early Osserman
classes.” According to Nason and Maddaus,
thymectomy for thymomas results in improvement
or resolution of symptoms only in 25% of MG
patients. But patients with no thymoma, MG
symptoms improve in 90% and 50 % have complete
resmission.” Marulli et al demonstrated, after 5-year
clinical follow-up of 100 consecutive patients who
underwent left-sided robotic thymectomy, that
28.5% of patients had complete stable remission,
and 87.5% showed overall improvement. Remission
was significantly more likely in patients with
preoperative class | to Il MG according to standards
of Myasthenia Gravis Foundation of America.”
Conclusion

Trans-sternal total thymectomy provides good
results for symptom control in benign thymic
conditions. The major complication is haemorrhage
needing transfusion. Other complications can be
managed successfully by conservative treatment.
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ORIGINAL ARTICLE

Students' Perceptions towards Formative and Summative
Assessment: A Single Institution Study

Masood Anwar’, Fahd Mudassar Hameed’

Students' perceptions towards Assessment

ABSTRACT
Purpose of the Study: The purpose of this study was to get an understanding of the MBBS students' perception
and experience about their formative and summative assessment. Since the implementation of integrated
curriculum students need to adopt deep learning approach contrary to traditional learning. We were interested
to explore what approach our students take towards the preparation of their exam. We were also interested to
get their views about formative and summative assessment currently being undertaken in our medical college.
Objectives of the Study: To collect data using a Pre-validated questionnaire and then analyze it, regarding:
a) Students study efforts towards passing the exam.
b) Students' perception about the importance of formative assessment heldin our college.
c) Students experience and their views about conduction of summative assessment.
Study Design: A quantitative cross-sectional analytical study.
Place and Duration of Study: The Study was conducted from Jan 2015 to June 2015 at Islamic International
Medical College Rawalpindi.
Materials and Methods: This was a quantitative cross sectional study using a structured, pre-validated
questionnaire. The questionnaire was administered to all present students of 2™ to 5" year students. Data was
entered in MS Excel sheet and analyzed using one sample binomial test.
Results: The response rate was 75% (5" year) to 84% (3" year). Only 27% students performed same amount of
study regularly. Whereas 73% put more effort near the assessment. Almost 50% students still performed
selective studies for the assessment. 60-80% students opined that formative assessment experiences
stimulated learning and were useful in the preparation for summative assessment.
Except for final year, more than 50% students were satisfied with the general atmosphere, structure and
conduct of summative assessment. More than 70% admitted that they learn more when preparing for
summative assessment near the examination. Almost 90% resented the inclusion of SEQs in methods of
summative assessment and were contended with MCQs and OSCE/OSPE.
Conclusion: Students like formative assessment mainly because of feedback as it helps them in learning as well
as preparing for summative assessment. All aspects of summative assessment were more satisfactory for the
students.

Key Words: Learning Styles, Student Perceptions, Assessment.

Introduction

The importance of training future doctors through
relevant and effective curriculum cannot be
overemphasized' Effectiveness and relevance of the
curriculum not only depends upon the curriculum
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design, its implementation methods and assessment
but also on how itis perceived by the students. It may
be below optimum if the students have poor
perceptions’ The students' perception largely
depends upon how the curriculum is implemented’
Positive perceptions are known to enhance the
motivation level of students therefore it is important
to evaluate students' perception regularly at
frequent but predefinedintervals.*

The importance of regular evaluation is further
emphasized because of the change involved in
learning style in transition from Higher Secondary/A
Level schooling to University/Professional Education
level education. The learning style at school level is
Strategic Learning Style characterized by motivation
to be successful, to compete with others and to
achieve high grades. The learning processresults in
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patchy and variable understanding. In contrast
University/Professional education requires deep
learning style in which student is motivated by
interest in the subject, vocational relevance and
personal understanding. It involves processes of
identifying general principles, relating ideas to
evidence and integrating material across courses.’

In Pakistan admission to medical school still remains
the dominant desire among Secondary School and A
Level students therefore the learning style in school
is strategic learning. Majority of the medical schools
are still following traditional subject based
curriculum and old assessment methods and hence
no changeis requiredin learning style of the students
to be successful. At Islamic International Medical
College reformed integrated curriculum and new
methods of assessment were introduced in 2009 and
one 5 years course has been completed. This
curriculum demand deep learning style from the
students who have to struggle hard to meet this
demand. Hence it was important to evaluate the
changes in students' perception of new assessment
methods and the time which they took to acquire
these changes in order to improve the curriculum
design, implementation methodology and learning
environment to make their education more relevant
and effective. With the above mentioned objectives
this quantitative cross-sectional analytical study was
designed and conducted among four years (2™ year
to 5" year) of MBBS students of Islamic International
Medical College (1IMC).

Materials and Methods

This was a quantitative cross sectional study using a
structured, pre-validated questionnaire. The
guestionnaire had three parts; one with 5 questions
recorded the study habits/effort by the students,
second of 8 questions recorded students'
perceptions towards formative assessment and the
third with 15 questions dealt with perceptions
towards summative assessment, total of 28
guestions (Annex A). The questionnaire was
administered to all present students of 2™ to 5" year
(100 students each) and collected back after
completion by them. Data was entered in MS Excel
sheet. For meaningful comparison 2™ and 3" year
(first half of the program) students have been
grouped together (Group A) and 4" year and 5"
(second half of the program) have been grouped
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together (Group B). Those responding as strongly
agree and agree were pooled together and those
who responded as disagree and strongly disagree
were collected together. Those who were uncertain
were excluded. Results were analyzed using SPSS
17.0. One sample binomial test was applied and
significance was calculated to three places of
decimal.

Results

Study Habits/Effort (Table I): Responses to question
1 and 3 (complimentary questions) suggest that
majority of the students still are in the habit of giving
more time to studies near the assessment and are
not uniformly committed to regular study hours as
demanded by deep learning style. Similarly results
did not reveal any significant change in perception
towards selective study to pass summative
assessment.

Table I: Question Regarding Study Effort

2ND YEAR 3RD YEAR C
Q A D A D A D
1| 3253 | 51.81 | 32.14 | 50.00 | 32.34 | 50.90
2 | 4337 | 4458 | 40.48 | 44.05 | 41.92 | 4431
3 | 87.95 9.64 86.90 | 9.52 | 87.43 | 9.58
4 | 53.01 | 32.53 | 52.38 | 30.95 | 52.70 | 31.74
5| 3735 | 5181 | 35.71 | 47.62 | 36.53 | 49.71
4TH YEAR FINAL YEAR C
Q A D A D A D
1| 36.78 | 49.43 | 22.67 | 57.33 | 29.72 | 53.38
2 | 43.68 36.78 24.00 | 46.67 | 33.84 | 41.72
3| 7931 5.75 85.33 | 10.67 | 82.32 | 8.21
4 | 54.02 | 22.99 | 48.00 | 42.67 | 51.01 | 32.83
51| 41.38 29.89 | 42.67 | 41.33 | 42.02 | 35.61

Response to question 5 indicates some change in
desire to work for a position in the class, while
progressing in the program, but the change is not
significant statistically. It implies that Strategic
Learning Habits acquired at Higher Secondary School
and A Level education still prevail and students have
not adapted to deep learning style required for
effectiveimplementation of the new curriculum.

Formative Assessment (Table Il): The level of
interestin formative assessment remained high from
the beginning and was maintained throughout the
program (responses to Q1). Majority of the students
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is satisfied with diversity of methods of formative
assessment (Q2) as well throughout the program.
Satisfaction with feedback (Q3) diminished
significantly as students progressed in the program
(p=0.001 for agreement and 0.002 for
disagreement).

Both groups overwhelmingly agree that they take
feedback seriously to remedy their weaknesses (Q4).
This also supported by response to Q5 by group A.
However significantly higher number of group B
students tend to take marks seriously as well,
(p=0.029 and 0.035) for agreement and
disagreement. Both groups strongly agree that

Students' perceptions towards Assessment

more methods of formative assessment and to
improve feedback mechanism.

Summative Assessment (Table Ill): This segment
comprises questions mainly to evaluate assessment
policy of the program. Although majority in both
groups do not agree that the number of summative
assessments are too many but students in group B
significantly (p=0.019) surpass those in group A in
this disagreement (Q1). This is probably because
introduction of clinical clerkship in 4™ and 5" year
increases the number of summative assessments in
this period. Students in both groups equally support

Table Ill: Questions Regarding Summative Assessment

formative assessment is very helpful in stimulating
X e . 2ND YEAR 3RD YEAR C
deep learning (Q6). Same perception is portrayed in Q A 5 A 5 A 5
response to Q7. The interest of students in formative
) ) . 1 | 3855 | 48.19 | 38.10 | 42.86 | 38.32 | 45.52
assessment is further substantiated in response to
o 2 | 69.88 | 2048 | 78.57 | 17.38 | 74.23 | 18.93
Q8 where majority of students of group B do not
. i 3 | 80.72 | 18.07 | 66.67 | 19.05 | 73.69 | 18.56
agree with the statement that formative assessment
. 4 | 5422 | 36.14 | 51.19 | 34.52 | 52.70 | 35.33
ismore frequent.
5 | 53.01 | 28.92 | 51.19 | 30.95 | 52.10 | 29.93
. - . 2. 22. 429 | 21.4 A7 | 221
Table Il: Questions Regarding Formative Assessment 6 62.65 89 | 64.29 3 |63 6
7 | 49.40 | 3855 | 47.62 | 34.52 | 48.51 | 36.54
2ND YEAR 3RD YEAR C
Q 8 | 12.05 | 85.54 | 10.71 | 85.71 | 11.38 | 85.63
A D A D A D
9 | 40.96 | 44.58 | 41.67 | 40.48 | 41.32 | 42.53
1| 89.16 | 843 | 8571 | 3.57 | 87.44 | 6.00
10 | 49.40 | 39.76 | 44.05 | 47.62 | 46.72 | 43.69
2 | 7831 | 10.84 | 80.95 | 10.18 | 79.63 | 10.51
11 | 36.14 | 54.22 | 34.52 | 55.95 | 35.33 | 55.08
3 | 67.47 | 22.89 | 71.43 | 22.62 | 69.45 | 22.76
12 | 60.24 | 19.28 | 57.14 | 20.24 | 58.69 | 19.76
4 | 7711 | 14.46 | 75.00 | 14.29 | 76.05 | 14.37
13 | 49.40 | 36.14 | 48.81 | 36.90 | 49.10 | 36.52
5 | 4217 | 39.76 | 39.29 | 39.29 | 40.73 | 39.52
14 | 95.18 | 2.41 | 7857 | 2.38 | 86.88 | 2.40
6 | 89.16 | 6.02 | 88.10 | 4.76 | 88.63 | 5.39
15 | 50.60 | 39.76 | 47.62 | 38.10 | 49.11 | 38.93
7 | 9398 | 241 | 96.43 | 2.38 | 9520 | 2.40
8 | 45.78 | 38.55 | 45.24 | 38.10 | 45.51 | 38.32 Q 4TH YEAR FINAL YEAR C
Q 4TH YEAR FINAL YEAR c A D A D A D
A 5 A 5 A 5 1| 17.24 | 7011 | 18.67 | 64.00 | 17.95 | 67.06
1 17271 | 805 18133 | 1067 | 7802 | 936 2 | 59.77 | 27.59 | 82.67 | 12.00 | 71.22 | 19.79
2 | 5517 | 24.14 | 68.00 | 13.33 | 61.59 | 18.74 3 | 6092 | 2529 | 46.67 | 3467 | 5379 | 29.98
3 | 3228 | 4828 | 4933 | 3867 | ato1 | 4347 4 | 2759 | 45.98 | 46.67 | 46.67 | 37.13 | 46.32
4 | 60.92 | 1839 | 80.00 | 17.33 | 70.46 | 17.86 > | 1954 | 56.32 | 44.00 | 2933 |31.77 | 42.83
5 | 40.23 | 40.23 | 82.67 | 10.67 | 61.45 | 25.45 6 | 2644 | 50.57 | 3200 | 60.00 | 29.22 | 55.29
6 | es97 | 1292 | 8267 | 1067 | 7582 | 1280 7 | 41.38 | 2529 | 60.00 | 24.00 | 50.69 | 24.64
2 17271 | 1032 | 9333 | 133 | 8400 | 584 8 | 16.09 | 58.62 | 24.00 | 66.67 | 20.05 | 62.64
8 | 26.44 | 60.92 | 22.67 | 56.00 | 24.55 | 58.46 9 | 4943 | 3333 | 68.00 | 2133 | 58712733
10 | 16.09 | 62.07 | 45.33 | 34.67 | 30.71 | 48.37
To summarize responses to this segment indicate 11| 1724 | 5747 | 56.00 | 32.00 | 36.62 | 24272
that the students not only like formative assessment 12 | 2253 | 3218 | 4933 | 2667 | 45.93 | 29.43
but aTIso agree tha'F it is more effectwe in deep 13| 5057 | 2872 | 48.00 | 29.33 | 49.29 | 29.03
learning and p.reparlng for summative assfessment. 12| 7356 6950 | 8667 | 933 |s011| 811
At the same time responses suggest to introduce 15| 3793 | 1954 | 5333 | 21.33 | 45.63 | 2044
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the weightage given to combined assessment
(semester examination) in annual examination (Q2).
Students in group B as compared to group A agree
less to next three questions Q3, 4, 5 pertaining to
conduct of summative assessment. This difference is
highly significant (p=0.019, 0.021, <0.001
respectively). Students in group B also do not agree
that there are adequate number of MCQs for each
module and subject (p=<0.001). This necessitates
reviewing the process of summative assessment for
clinical subjects.

A significantly higher number in group A is against
inclusion of other types of MCQs and SEQs (p=0.047
and 0.002 for Q7 and 8 respectively). More students
in group B (p=0.02) disagree to the statement in Q9
regarding correlation of contents of OSCE with
learning objectives. Significantly less number in
group B (p=0.01) thinks that the time for response is
adequate (Q10). Both groups are not satisfied with
quality of OSCE material (Q11).

Both groups agree that the examination is fare (Q12,
13). They also agree that they learn new things while
preparing for examination but are of the opinion that
theytendtoforget these afterwards (Q14, 15).

To summarize students are contended in general
with present system of summative assessment,
while at the same time they have pointed out areas
requiring improvement particularly in clinical
subjects.

Discussion

The purpose of assessment is understood to be to
test what students have learnt. However it is now
widely accepted that the students orient their
learning in relation to what they are assessed. This
led to formulation of well-known rule that
“assessment drives learning”.’ Students attune their
learning habits according to the demands of
assessment which, in turn is an integral part of any
educational system. In addition to learning,
assessment also has an impact on how and what the
teachers teach which, in turn directly affect student
learning thus completing the cycle.’After introducing
integrated modular curriculum it was imperative to
evaluate students' perceptions about various
aspects. This study dealt with students' perceptions
towards assessment.

The efficacy of integrated modular system of medical
education is greatly enhanced if we can promote
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deep learning style in our students. It contrasts
markedly with Strategic Learning Style, hallmark of
learning styles in pre-medical school education. The
results of this study indicate that learning style of the
students has hardly changed in the medical school as
they are still studying more near the examination
and doing selective studies. Study habits a learning
styles acquired over a long period of schooling take
their toll in the University/Professional education
which demand a change in learning style. This has
also been highlighted by other investigators.
Endstrom et. al., have reported that students
achieving high grades support the concept of
studying more and selectively near the
examinations.® Doing selective studies is also
highlighted by Vos as well. He found that students
give fewer study hours to those subjects which are
less frequently assessed.’

Students should be assessed throughout the
academic year at regular intervals when there is still
time to intervene to improve students'
learning.””*Formative assessment was therefore
introduced early in the program. Results of this study
indicate that Formative assessment was highly
favored approach towards learning. This is also
concluded by other researchers.”

Another clear message from this study is that
students take feedback seriously for improving their
learning. Feedback is recognized as a single most
powerful influencing factor since years as described
in a review by Hattie in 1087.”About 89% students in
this study confirm that formative assessment is very
useful for preparing for summative assessment. This
fact has been substantiated by other investigators as
well."

Regarding frequency of formative assessment, a
significantly higher number of senior students are in
agreement with existing frequency. Junior students
(who are not tuned to frequent assessments) do not
agree to that extent. This finding is supported by
Ghiatau et al and Kadri et al and.”™ “Most of the
senior students were of the opinion that OSCE
correlated well with the learning objectives. Thisisin
conformity with results of another study in which
81% students thought OSCE to be more interesting
and educative.”

The time allowed for different stations needs to be
optimal or conversely stations should be piloted
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before assessments to see whether they can be
undertaken in the stipulated time. Most students are
of the opinion that time allocation in the OSCE was
insufficient. Similar observations have been
reported in other studies.” Students in this study
have not favoured inclusion of Short Essay Questions
in assessment, whereas Rafique et al have reported
contrary results.”While in a study by Ibrahim et al
56.8% of respondents preferred MCQs for written
assessment.”

Students' satisfaction with the overall conduct of the
assessment, in comparison was greaterin our study.
Conclusion

Like others this study confirms that study habits at
the time of admission to medical school are difficult
to change but can be modified. It also confirms that
students like formative assessment mainly because
of feedback as it helps them in learning as well
preparing for summative assessment. It has also
indicated some weaknesses in design, conduct and
provision of feedback which necessitate further
faculty training. Summative assessment, on the
other hand, was more satisfactory for the students
except that they opposed inclusion of more methods
of assessment.
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Annex A: ASSESSMENT EXPERIENCE QUESTIONNAIRE

Please answer every item quickly by giving your immediate response. Circle the appropriate
code to show your response to assessment. SA=Strongly Agree, A=Agree, U=Uncertain,
D=Disagree, SD=Strongly Disagree

REGARDING STUDY EFFORT

1. | do the same amount of study each week regardless an assessment is due | SA A |U|D SD
or not

2. | can do well in the assessment by doing selective study SA A |U|D SD

3. In weeks when the assessment is due, | put in more hours in study SA A |U|D |SD

4 | omit to prepare subjects which are likely to be minimally represented in | SA A |U|D SD
the assessment

5. I am not very keen on obtaining position in the class SA A |U|D SD

REGARDING FORMATIVE ASSESSMENT

1. | take formative assessments regularly and seriously SA A |U|D SD

2. Methods used in formative assessment are multiple, diverse and stimulate | SA A |U|D SD
learning

3. Feedback is regularly provided by the faculty on formative assessment SA A |U|D |SD

4, | take the feedback seriously to remedy my weaknesses. SA A |U|D SD

5. | tend to read the marks only SA A |U|D SD

6. Formative assessment is very help full in stimulating deep learning SA A |U|D SD

7. Formative assessment is very helpful in preparing for summative | SA A |U|D SD
assessment

8. There are too many formative assessments in a year SA A |U|D SD

REGARDING SUMMATIVE ASSESSMEN

1. There are too many summative assessments SA A |U D | SD

2. Weightage of CBA is appropriate in professional result SA AU D | SD

3. General atmosphere and conduct of examination is satisfactory SA A |U D | SD

4, The contents of the examination correlate well with the learning objectives | SA A | U D | SD

5. The questions are easy to understand SA A |U D | SD

6. There are adequate number of MCQs for each module and subject in a SA A |U D | SD
paper

7. There should be more types of MCQs in addition to one best/correct type. | SA U D | SD

8. There should be SEQs in the assessment as these let us apply deep learning | SA A | U D | SD

9. The contents of OSCE correlate well with the learning objective being SA A |U D | SD
tested.

10. The time allotted to each station is adequate for the response. SA A |U D | SD

11. The slides and images placed on OSCE are of good quality. SA A |U D | SD

12. The observers and invigilators are impartial SA A |U D |SD

13. There is hardly any room for use of unfair means in the assessment SA A |U D | SD

14. | learn new things while preparing for assessment SA A | U D | SD

15. | forget most of what | learnt after the assessment SA A | U D | SD
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CASE REPORT

Hypokalemic Periodic Paralysis
Abidullah Khan', Muhammad Farooq’

HypoKPP

ABSTRACT
Hypokalemic Periodic Paralysis is a group of rare inherited disorders that can cause temporary and often
recurrent episodes of acute flaccid paralysis. Several conditions e.g. thyrotoxicosis, increased carbohydrate and
salt dietare known to cause or precipitate it. Acase of a 26 years age maleis presented here who reported with
sudden onset of muscle weakness with concomitant hypokalemia after a high carbohydrate diet. The patient's
paralysis resolved upon replacement of potassium. Periodic Paralysis must be differentiated from other causes
of sudden onset paralysis, so that the proper treatment can be initiated in time to prevent complications due to

this rare disease.

Key Words: Hypokalemia, Hypokalemic Periodic Paralysis, Flaccid Paralysis.

Case Report

Male soldier 26 years of age presented to the
emergency room with sudden onset weakness of all
four limbs. The patient had gone to sleep after taking
a heavy dinner andwoke upnext morning with
inability to move all his four limbs. The weakness
involved both proximal and distal muscles. There was
no respiratory or swallowing difficulty. He denied
any muscle pain and there were no sensory
symptoms. Prior to this episode, the patient had
been healthy and denied any recent diarrhea, sore
throat, vaccination, shortness of breath, palpitation,
weight loss or heat intolerance. There was no history
of psychomotor illness. Two years ago he had
experienced a similar episode of muscle weakness
for which he was admitted in hospital and recovered
completely after potassium replacement. Duration
of attack both times was about 4-6 hours and both
times it occurred after a carbohydrate-rich meal. He
did not take any medications and denied use of
alcohol. There was no family history of
neuromuscular disease.

On examination, BPwas 130/80 mmHg, pulse74/
minute, RR14/minute, temperature 99F.
Neurological examination revealed flaccid paralysis
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of all limbs with power 2/5. Deep tendon reflexes
were overall diminished and plantars were normal.
There was no sensory loss, cranial nerve
involvement, bladder/bowel or higher function
disturbance. There were no signs of hyperthyroidism
and rest of the systemic examination was un
remarkable.

Baseline investigations such as blood complete
picture, urinalysis, random blood sugar, serum urea,
serum creatinine and liver enzymes were all normal.
Serum electrolytes revealed hypokalemia with a
potassium level of 3.2 mmol/l; however serum
sodium, calcium, magnesiumand phosphate levels
were normal. Creatinine phosphokinase(CK) levels,
thyroid profile, serum Aldosterone / Renin and 24
hour urinary sodium and potassium levels were also
sent and were subsequently found to be normal. The
patient was meanwhile managed in ICU with
potassium replacement and cardiac monitoring.
Within few hours his symptoms resolved completely
and muscle power was 5/5. A repeat
electrocardiogram revealed a normal sinus rhythm
and rate with normal T waves.

Based on the typical presentation and the dramatic
response to potassium replacement, a clinical
diagnosis of hypokalemic periodic paralysis
(HypoKPP) was made. Considering the nature of his
job, he was counseled in detail regarding trigger
identification, such as avoiding carbohydrate-rich
meals, long distance travel and strong physical
exercise, in order to prevent future attacks.
Discussion

Hypokalemic paralysis is characterized by episodes
of acute muscle weakness associated with
hypokalemia." Possible etiological factors include
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decreased potassium intake, urinary losses (e.g.
primary/secondary aldosteronism, cushing's
syndrome, diuretics, hypomagnesemia, renal
tubular acidosis etc), Gl losses (e.g. diarrhea,
vomiting etc.), and potassium shift into the cells (e.g.
by insulin, alkalosis or periodic paralysis). Hereditary
defects causing hypokalemia are Bartter's syndrome
and Gitelman syndrome. In this case, secondary
causes of hypokalemia and thyrotoxicosis were
sequentially ruled out on the basis of clinical
evaluation and battery of laboratory investigations.
Although desirable, NCS/EMG studies were not
available at our facility. Hencea clinical diagnosis of
HypoKPP was made on the basis of typical
presentation and recurrent episodes triggered by
high carbohydrate diet.

HypoKPP is a genetic disorder/channelopathy in
which affected individuals (majority of them young
males) may experience episodes of acute flaccid
paralysis with concomitant hypokalemia. The
paralytic attacks are reversible, usually leading to
paraparesis or quadriparesis. They can last several
hours and sometimes days. Some individuals have
only one episode in a lifetime; more commonly,
crises occur repeatedly. The major triggering factors
are carbohydrate-rich meals and rest after strenuous
exercise; hence symptoms frequently occur early
morning on awakening. Other triggers include stress,
viral illness, fatigue, and medications such as beta-
agonists, insulin or steroids. HypoKPP is caused by
mutations in the genes that control the development
and function of certain ion channels in the muscle
membrane.” Although the serum potassium level is
often low, other electrolytes usually remain normal.
Infact, total body potassium is actually normal with
the change in the serum level merely reflecting an
acute shift of potassium into cells.* Many variants are
recognized including thyrotoxic periodic paralysis
(TPP) which is mainly observed in Asians and familial
periodic paralysis."”” They are of sudden onset and
sometimes even with life-threatening respiratory
failure. As this is primarily a problem with muscle
contraction rather than nerve conduction, tendon
reflexes are diminished but sensation is intact.
Electrocardiographic changes are common, but
changes do not correlate well with the measured
serum level. Diagnosis in between the paralytic
episodes is difficult as the patient will have normal
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strength and potassium levels. Electromyography
may reveal abnormalities in some patients but is
often normal especially in between the episodes.””
Management of HypKPP includes potassium
replacement and identifying and avoiding triggers of
attack. Potassium may be replaced orally or
intravenously depending on potassium levels and
clinical condition. When given intravenously the rate
of potassium administration should not exceed 20
mmol/hour. To calculate the amount of potassium
supplementation one should have an estimate of
potassium deficit. On average a reduction of serum
potassium by 0.3 mmol/L suggests a total body
deficit of 100mmol/L.*** Biochemical parameters
including electrolytes such as potassium, sodium,
magnesium, calcium and phosphate, ECG and
cardiac rhythm monitoring are essential
components of management of HypoKPP. Although
completely reversible on potassium replacement in
the majority of the affected individuals, some of the
patients with HypoKPP may develop myopathy
leading to exercise intolerance in later life; others
may be at increased risk of post anaesthetic
weakness.

Conclusion

A high index of suspicion is required for the timely
diagnosis of HypoKPP in any patient presenting with
acute flaccid paralysis. Identifying and avoiding
triggers of attack are integral component of the
management of HypoKPP.
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