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Abstract

Background: In recent years research has emphasized the importance of
platelets in chronic diseases. Mean platelet count has been used as a marker in
certain diseases. Nowadays, MPV is also used as a biomarker for some
inflammatory and infectious diseases. The aim of the study is to determine the
relationship between mean platelet volume and platelet count in the case of
active nephrotic syndrome and during remission. Materials and Methods: The
study was done among all cases of nephrotic syndrome aged 1-12 years
attending the Department of Paediatrics, Assam Medical College and Hospital,
Dibrugarh. The study was done for a period from October 2023 to April 2024.
Based on the inclusion and the exclusion criteria the final sample size obtained
was 50. Baseline data like the name, age, sex, anthropometry, and nephrotic
syndrome type will be recorded. Laboratory parameters like Mean platelet
volume, complete blood counts, Serum cholesterol, serum fasting triglycerides,
Serum albumin, and urine routine were done. Data collected was entered in MS
Excel and the statistical analysis was done in SPSS 23. P value <0.05 is
considered as statistically significant. Result: The mean age of the study
participants was 4.5£3.3 months in the study participants. Male preponderance
(64%) was observed in our study. The mean platelet count was higher in the
Active group compared to the Remission group and it was statistically
significant. The mean platelet volume was significantly higher in the Remission
group compared to the Active group. Thus, a negative correlation was observed
between the MPV and platelet count (r=-.820) and it was statistically significant.
Conclusion: Thus, our study concluded that the mean platelet count was
inversely proportional to the mean platelet volume. Thus, MPV is a simple,
cheap, and easy method to find out the disease progression and the steroid
resistance.

INTRODUCTION

In primary hemostasis, platelet plays an important
role by releasing growth factors and cytokines and is
an important mediator in inflammation and
immunomodulation.2 In a healthy society there
always exists an inverse relationship between the
mean platelet volume and platelet count. Both
quantitative and qualitative characteristics like
platelet count, mean platelet volume, platelet
activation, and increased surface expression of
activation-dependent platelet markers have been used
in  markers predicting different inflammatory
disorders including Nephrotic syndrome.

Nephrotic syndrome is defined by the presence of
nephrotic range proteinuria (>40 mg/m2/hr; urine

protein 3+ or 4+; urine protein/creatinine >2 mg/mg
in first-morning urine sample), hypoalbuminemia
(albumin <3.0 g/dL), and edema.®!

Remission is defined as Urine protein nil or trace
(Up/Uc <0.2 mg/mg) for three consecutive early
morning specimens.Bl

Thromboembolic complications are quite common in
Nephrotic syndrome. The increase and activation of
platelet count are important in
hypercoagulopathy.[*® Like platelet count in recent
days, MPV is also used as a marker in some diseases.
The size of the platelets can be assessed with the help
of Mean Platelet volume(MPV). The rate of platelet
production in patients who suffer from diseases
related to bone marrow or platelet destruction can be
determined with this index. Chronic kidney disease is
indicated by low mean platelet volume and when it is
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associated with increased platelet count, it will
suggest inflammation or infection.[67]

The aim of the study is to determine the relationship
between mean platelet volume and platelet count in
the case of active nephrotic syndrome and during
remission. Our primary objective is to study the
correlation of mean platelet volume and platelet
count with the activity of nephrotic syndrome.

MATERIALS AND METHODS

Place of Study: Department of Paediatrics, Assam

Medical College & Hospital, Dibrugarh, Assam

Duration of Study: 7 months

Study Design: Prospective observational study

Study Population: All cases of nephrotic syndrome

aged 1-12 vyears attending the Department of

Paediatrics, Assam Medical College and Hospital,

Dibrugarh fulfilling the inclusion and exclusion

criteria admitted in the study period.

Sample Size: Based on the inclusion and exclusion

criteria the sample will be recruited till the study

period. The minimum sample size will be 50

Inclusion Criteria

e Children between 1 — 12 years with 1st episode or
relapse of nephrotic syndrome

e Children between 1-12 years with nephrotic
syndrome in remission

Exclusion Criteria

e Children age <1 year and >12 years

e Patients not given consent

e All sick and critically ill children

e Anemia < 8g/dl

Methods: A prospective observational study was

commenced following the Institutional Ethical

Committee's approval. Written informed consent was

obtained from all the parents/guardians before

starting the study. The proforma was filled by the

parents or guardian.

Baseline data like the name, age, sex, anthropometry,
and type of nephrotic syndrome were recorded.
Laboratory parameters like the Mean platelet volume
and complete blood counts were done with the 5 ml
of venous blood drawn and collected in a 2ml EDTA
vial. Serum fasting triglycerides, serum cholesterol,
and serum albumin were sent for testing after
collecting 3 ml of blood in a clot activator vial. For
urine examination, a routine early morning mid-
stream sample was collected for three days to define
relapse and remission.

Statistical analysis: Statistical analysis was entered
in MS Excel Windows 10. Statistical analysis was
done with the help of SPSS 23. Continuous data was
expressed in terms of mean and standard deviation.
Categorical data was expressed in terms of Numbers
and Percentages. The test of association for
Categorical data was the chi-square test and for
continuous data was the t-test and ANOVA test. P
value <0.05 is considered as statistically significant.

RESULTS

The mean age of the study participants was 4.5+3.3
months in the study participants. Male preponderance
(64%) was observed in the groups. The systolic blood
pressure of the study participants was found to be
106.4+14.44 and the diastolic blood pressure was
found to be 64.42+8.77. [Table 1]

Mean serum cholesterol was found to be 430+158;
mean serum fasting triglycerides was 348 +168 and
mean serum albumin was 2.1+ 0.4. [Table 2]

The mean platelet count was higher in the Active
group compared to the Remission group and it was
statistically significant. The mean platelet volume
was significantly higher in the Remission group
compared to the Active phase group. [Table 3]

A strong negative correlation is observed between the
mean platelet count and mean Mean Platelet Volume
(r=-.820, p=<0.001%*). [Table 4]

Table 1: Baseline characteristics of the study participants.

Baseline variables Study participants N(50)
Mean Age(years) 4.5+3.3

Sex (Male/ 32(64%)

Female) 18(36%)

Systolic blood pressure (mmHg) 106.4+14.44

Diastolic blood pressure (mmHg) 64.42+8.77

Table 2: Laboratory parameters of the study participants

Variables

Laboratory parameters

Mean Standard deviation
Serum fasting triglycerides (mg/dl) 348 168
Serum Cholesterol (mg/dl) 430 158
Serum Albumin (g/dl) 2.1 0.4

Table 3: Platelet parameters during active and remission phases of Nephrotic syndrome

Platelet parameter Active phase N(50) Remission N(50) p-value
Mean platelet count(/cumm) Active phase 352.4+127.5 304.47+112.03 0.004*
Mean Platelet volume (MPV) (fL) Active 7.78 £1.03 8.4+1.03 0.003*
phase
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Table 4: Correlation between the MPV and platelet count

Pearsons correlation Mean platelet count Mean platelet
volume
Mean platelet count Correlation coefficient -.820
Sig (2 tailed) 1.000 .0001
N 50 50
Mean Platelet volume (MPV) Correlation coefficient -.820
Sig (2 tailed) .000 .0001
N 50 50

DISCUSSION

In healthy individuals, an inverse correlation exists
between the platelet count and MPV. Lower MPV
and higher platelet count were seen in the active
phase of inflammatory disorders in recent studies. 8!
In nephrotic syndrome, thromboembolic events are
more common. The thrombosis risk increases due to
inactivity, hypovolemia, hypercoagulability, and
infections. Thrombocytosis, decreased coagulation
inhibitors and increased procoagulants also increase
the risk of thrombosis.

Walter et al in 1981 stated in their study that
increased platelet count and spontaneous aggregation
were noted in nephrotic syndrome. This count
normalized after the long-term remission. Still, the
exact mechanism for this increase in platelet count is
not understood completely. A correlation was
observed in a study between hypercholesterolemia
and hypoalbuminemia with increased platelet counts
and platelet hyperaggregation.[®l

The mean age of the study participants was 4.5+3.3
months in the study participants. Male preponderance
was observed in the study (82%).

The mean platelet count was higher in the active
phase compared to the Remission group and it was
Statistically significant. The mean MPV was
significantly higher in the Remission phase compared
to the active phase. A negative relation was seen in
our study between the mean MPV and mean platelet
count(r=-0.820). Similar results were also seen in
Gamal B et al,[*Y study. Kaan Gulleroglu et al,[*? and
Ismail et al,1*¥! also showed results in agreement with
us. A study done by Wasilewska AM et al,[*4 showed
a negative correlation between the mean platelet
count and mean platelet volume in nephrotic
syndrome patients. This may be due to the growth
factors and cytokine effect related to the unhindered
proteinuria due to the lack of suppression of platelet
hyperactivity. This is important in the renal failure
pathogenesis of patients who have for longer periods.
Mean platelet volume is a reflection of platelet size
and thus it correlates with the platelet activation and
function. Mean platelet volume is found to be
associated with increased platelet activity. Dense
granules which are metabolically and enzymatically
more active are present in large quantities in large
platelets compared to smaller platelets. Thus, MPV is
a determinant of the activated platelets and is
considered a risk factor for thromboembolism. So, it
is relatively reliable as a marker for platelet function
and thrombosis. In our study, a negative correlation
is observed between the MPV and mean platelet

count. Similar results were also seen in Goida et al
study. [

Limitation: The sample size was small. The study
has to be done in a larger sample and in a multicenter
to generalize the results.

CONCLUSION

Thus, our study concluded that the mean platelet
count was inversely proportional to the mean platelet
volume. Thus, MPV is a simple, cheap, and easy
method to find out the disease progression and the
steroid resistance. Follow-up has to be done carefully
for patients with low MPV as it is accompanied by
thrombocytosis and will develop FSGS.

Ethical Approval: This study was approved by
Institutional ethical committee(H) ,Assam medical
College. No 2023/AMC/EC/10808
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