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Bone marrow aspiration and biopsy, which permit direct 

visualisation of megakaryocyte number and morphology, 

remain the traditional reference standard for this 

classification.
[4]

 However, the procedure is invasive, 

costly, and carries bleeding risk in patients who are 

already thrombocytopenic, prompting interest in simpler, 

non-invasive alternatives. 

 

Modern automated haematology analysers generate 

platelet indices like MPV, PDW, PCT, and platelet large 

cell ratio (PLCR) as part of every routine complete blood 

count, at no additional cost.
[5]

 MPV reflects the average 

size of circulating platelets and rises when the marrow 

releases young, "stress" platelets in response to 

peripheral destruction, while it falls in states of impaired 

thrombopoiesis.
[6]

 PDW quantifies the degree of 

anisocytosis among platelets and tends to increase when 

platelets of markedly differing size coexist, as occurs 

during active turnover.
[6]

 Plateletcrit, analogous to 

haematocrit for red cells, expresses the total circulating 
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INTRODUCTION 
Platelets are anucleate cytoplasmic fragments derived from bone-marrow megakaryocytes that form the first line of 

defence against microvascular and macrovascular bleeding by adhering to injured endothelium and aggregating 

into a haemostatic plug.
[1]

 Thrombocytopenia, defined as a platelet count below 150x10
9
/L, is one of the 

commonest haematological abnormalities encountered in clinical practice and predisposes patients to bleeding 

complications ranging from mild mucocutaneous haemorrhage to life-threatening internal bleeding. 

 

Mechanistically, thrombocytopenia can be grouped under three broad headings: Hypo proliferative 

thrombocytopenia, arising from impaired bone-marrow production, as in aplastic anaemia, megaloblastic anaemia, 

myelodysplastic syndrome, and post-chemotherapy marrow suppression; Hyperdestructive thrombocytopenia, 

resulting from accelerated peripheral destruction or consumption of platelets, as in immune thrombocytopenic 

purpura (ITP), dengue, malaria, and sepsis; and splenic sequestration, in which platelets are pooled within an 

enlarged spleen secondary to portal hypertension, myeloproliferative disease, or haemoglobinopathy.
[2,3]

 Because 

management, monitoring, and prognosis differ substantially across these mechanistic categories, accurate subtype 

classification carries direct clinical relevance. 
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platelet mass and integrates both platelet number and 

size.
[7] 

 

Thrombocytopenia affects a substantial proportion of 

hospitalised and critically ill patients and is encountered 

across the age spectrum, from neonates with sepsis to 

elderly patients with myelodysplasia, reflecting the 

diversity of its underlying causes.
[8]

 Reported subtype 

distributions vary considerably between populations, 

with infectious and immune-mediated (hyper destructive) 

causes predominating in regions with a high burden of 

dengue, malaria, and sepsis, while marrow-failure (hypo 

proliferative) causes are relatively more prominent in 

other referral settings, underscoring the value of region-

specific data.
[9] 

 

Despite encouraging preliminary data
[10]

, most published 

studies evaluating platelet indices are limited by small 

sample sizes, binary comparisons of thrombocytopenia 

mechanisms, and inconsistent assessment of multiple 

platelet indices simultaneously.
[9,11]

 In addition, evidence 

from resource-limited settings, where bone marrow 

examination is often unavailable or impractical, remains 

scarce. Therefore, the present study was undertaken to 

determine whether routinely available platelet indices, 

namely mean platelet volume (MPV), platelet 

distribution width (PDW), platelet count, and plateletcrit 

(PCT), can reliably identify thrombocytopenia and 

differentiate its major mechanistic subtypes, including 

hypo proliferative, hyper destructive, and splenic 

sequestration thrombocytopenia. We also sought to 

determine which of these indices provides the greatest 

diagnostic accuracy and whether their combined 

interpretation could serve as a practical, low-cost, non-

invasive first-line approach for the evaluation of 

thrombocytopenia. 

 

MATERIALS AND METHODS 

Study design and setting 
The study was a prospective, hospital-based case-control 

study, which was conducted in the Department of 

Pathology, Sanjay Gandhi Memorial Hospital and 

associated hospitals of Shyam Shah Medical College, 

Rewa, Madhya Pradesh, India, which was conducted 

after approval from the Institutional Ethics Committee 

(S.No./IEC/M.C./2024/13824, dated 24/5/24) till next 12 

months. Written informed consent was obtained from all 

participants (or guardians, for minors) before enrolment. 

 

Study population, inclusion, and exclusion criteria 

Study Group Inclusion Criteria Exclusion Criteria 

Cases (Thrombocytopenia 

Group). 

Patients of all age groups referred 

from inpatient (IPD) and outpatient 

(OPD) services for Complete Blood 

Count (CBC) and Peripheral Smear 

(PS)examination. 

• Platelet count <100 × 10⁹/L, 

confirmed on peripheral smear 

examination. 

• Pseudo thrombocytopenia (EDTA-induced 

platelet clumping). 

•Borderline thrombocytopenia (platelet count 

100–150 × 10⁹/L) were excluded as they remain 

clinically asymptomatic and did not exhibit a 

significant bleeding tendency over time 

suggesting it may represent benign variant 

rather than true pathological thrombocytopenia. 

• History of blood or platelet transfusion within 

the preceding 7 days. 

Controls (Control Group). 

Age and sex-matched individuals 

referred for CBC and PS 

examination. 

• Platelet count ≥150 × 10⁹/L. 

• No clinical or laboratory evidence 

of haematological or infectious 

disease. 

• Acute or chronic infection. 

• Any haematological disorder. 

• Current treatment with corticosteroids, non-

steroidal anti-inflammatory drugs (NSAIDs), or 

immunosuppressive agents. 

• History of blood or platelet transfusion within 

the preceding 7 days. 

 

Patients referred from in-patient and out-patient 

departments for complete blood count (CBC) and 

peripheral smear examination (PS) were screened. The 

inclusion and exclusion criteria were divided into cases 

and controls. 

 

Sample size 
Using the formula n = 4pq/d

2
, with an estimated 

thrombocytopenia prevalence of 13% (q = 87%) and an 

allowable error of 5%, the calculated sample size was 

174; after adjusting for 10% attrition, 200 cases and 200 

age and sex matched controls were enrolled. 

 

 

 

Laboratory Methods 
Three millilitres of venous blood were collected 

aseptically into EDTA vacutainers and processed within 

two hours on a fully automated three-part differential 

haematology analyser (Zybio Z3), which combines 

electrical-impedance (Coulter principle) and optical 

light-scatter technology, recording platelet count, MPV, 

PDW, and PCT for every subject; daily internal quality 

control was performed. Peripheral smears were prepared 

by the standard wedge method, stained with Leishman 

stain, and examined under oil immersion; platelet counts 

were also estimated by averaging counts across ten oil-

immersion fields and multiplying by 15,000/microlitre as 

a confirmatory check.
[12] 
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Classification of thrombocytopenia subtype 
Cases were classified into hyper destructive, hypo 

proliferative, or splenic sequestration thrombocytopenia 

based primarily on the final clinical diagnosis established 

from the patient's history, relevant laboratory 

investigations. Platelet indices (MPV, PDW, platelet 

count, and plateletcrit) and peripheral smear findings 

were recorded independently and were evaluated for 

their ability to differentiate these clinically established 

mechanistic subtypes rather than being used as the sole 

basis for classification (Table 1). 

 

Table 1: Characteristic clinical, peripheral smear, and platelet index findings observed in the three mechanistic 

subtypes of thrombocytopenia. 

Feature Hyperdestructive Hypo proliferative Splenic sequestration 

Platelet count Decreased Decreased Decreased 

MPV Increased Decreased / low-normal Normal / mildly increased 

PDW Increased Normal / mildly increased Normal / mildly increased 

PLCR Increased Decreased Normal / moderately increased 

Plateletcrit Normal / mildly decreased Markedly decreased Proportionately reduced 

Giant platelets Present or absent Absent Absent 

 

Statistical analysis 
Data were analysed using SPSS software. Categorical 

variables were expressed as frequencies/percentages and 

compared using the chi-square test; continuous variables 

were expressed as mean +/- standard deviation and 

compared using the independent-samples t-test (two 

groups) or one-way ANOVA (three subtypes). Receiver 

operating characteristic (ROC) curve analysis was 

performed to evaluate the diagnostic performance of 

platelet count, MPV, PDW, and plateletcrit in identifying 

thrombocytopenia. Because thrombocytopenia was 

defined using platelet count, the ROC analysis for 

platelet count was included only as a reference 

comparator for the other platelet indices. 

RESULTS 
200 confirmed thrombocytopenic cases and 200 sex 

matched controls with a comparable age distribution 

were studied. Cases were significantly older than 

controls (mean age 33.30 +/- 20.92 vs 25.45 +/- 21.27 

years; t=3.72, p<0.001), while gender distribution was 

comparable (54.5% vs 57.0% female; chi-square=1.31, 

p=0.25) (Table 2). Jaundice (14.5% vs 4.0%; p<0.001) 

and hepatosplenomegaly (13.0% vs 6.0%; p=0.03) were 

significantly more frequent among cases, whereas fever 

was equally distributed (47.0% vs 46.0%; p=0.96). 

 

 

Table 2: Baseline characteristics and comparison of platelet indices between cases and controls. 

Variable Cases (n=200) Controls (n=200) Test Statistic p-value 

Demographic & Clinical Characteristics 

Age (years), mean ± SD 33.30 ± 20.92 25.45 ± 21.27 t = 3.72 <0.001 

Female sex, n (%) 109 (54.5) 114 (57.0) χ² = 1.31 0.25 

Fever, n (%) 94 (47.0) 92 (46.0) χ² = 0.00 0.96 

Jaundice, n (%) 29 (14.5) 8 (4.0) χ² = 11.91 <0.001 

Hepatosplenomegaly, n (%) 26 (13.0) 12 (6.0) χ² = 4.91 0.03 

Platelet Parameters 

Platelet count (/µL) 48,010 ± 27,783 317,740± 185,774 t = −19.87 <0.001 

MPV (fL) 11.02 ± 2.46 10.16 ± 1.79 t = 3.99 <0.001 

PDW (fL) 16.74 ± 1.16 16.49 ± 1.03 t = 2.33 0.02 

Plateletcrit (%) 0.06 ± 0.04 0.30 ± 0.17 t = −20.52 <0.001 

PLCC 19.76 ± 15.63 78.05 ± 45.49 t = −17.14 <0.001 

PLCR (%) 37.20 ± 18.09 28.60 ± 13.15 t = 5.44 <0.001 

Giant platelets, n (%) 45 (22.5) 13 (6.5) χ² = 19.38 <0.001 

Platelet clumps, n (%) 32 (16.0) 44 (22.0) χ² = 1.97 0.16 

 

All platelet parameters differed significantly between 

cases and controls (Table 2). Platelet count (48,010 +/- 

27,783 vs 317,740 +/- 185,774/ microlitre; p<0.001) and 

plateletcrit (0.06 +/- 0.04 vs 0.30 +/- 0.17%; p<0.001) 

were markedly lower among cases, whereas MPV (11.02 

+/- 2.46 vs 10.16 +/- 1.79 fL; p<0.001), PDW (16.74 +/- 

1.16 vs 16.49 +/- 1.03 fL; p=0.02), and PLCR (37.2 +/- 

18.1 vs 28.6 +/- 13.2%; p<0.001) were significantly 

higher among cases; PLCC was significantly lower in 

cases (19.76 +/- 15.63 vs 78.05 +/- 45.49; p<0.001). 

Giant platelets on smear were significantly more 

common among cases (22.5% vs 6.5%; odds ratio 4.17, 

95% CI 2.14-8.12; p<0.001), while EDTA-induced 

platelet clumping did not differ between groups (16.0% 

vs 22.0%; p=0.16). 

 

Among the 200 cases, hyper destructive 

thrombocytopenia was the commonest subtype (n=95, 
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47.5%), followed by hypo proliferative (n=56, 28.0%) 

and splenic sequestration (n=49, 24.5%) 

thrombocytopenia; no controls met criteria for 

thrombocytopenia (p<0.001). Presenting complaints 

among cases most often comprised non-specific systemic 

symptoms grouped as "others" (n=102), anaemia-related 

complaints (n=38), antenatal presentations (n=31), post-

natal presentations (n=20), and fever (n=9), a distribution 

that differed significantly from controls (p=0.02). 

Among past-history variables, chronic liver disease was 

recorded exclusively among cases (n=5), while 

hypothyroidism and type 2 diabetes mellitus showed a 

similar, non-significant trend toward higher frequency in 

cases (p=0.34). 

 

All four platelet indices varied significantly across the 

three subtypes (Table 4, Figure 1). MPV showed the 

strongest between-group separation (ANOVA F=38.62, 

p<0.001), rising progressively from hypo proliferative 

(8.90 +/- 1.50 fL) to splenic sequestration (11.20 +/- 2.00 

fL) to hyper destructive thrombocytopenia (12.40 +/- 

1.70 fL). PDW followed a parallel but more modest 

gradient (16.20 +/- 1.05 to 16.80 +/- 1.30 to 17.10 +/- 

1.00 fL; F=9.12, p<0.001), as did platelet count (34,000 

+/- 24,000 to 52,000 +/- 23,000 to 56,000 +/- 27,000/ 

microlitre; F=10.84, p<0.001) and plateletcrit (0.03 +/- 

0.02 to 0.06 +/- 0.03 to 0.07 +/- 0.04%; F=32.22, 

p<0.001). Comparison of platelet indices across the three 

mechanistic subtypes of thrombocytopenia (one-way 

ANOVA) in elaborated in Table 3. 

 

Table 3: Comparison of platelet indices across the three mechanistic subtypes of thrombocytopenia (one-way 

ANOVA). 

Parameter 
Hypo proliferative 

(n=56) 

Splenic 

sequestration (n=49) 

Hyperdestructive 

(n=95) 
ANOVA F p-value 

MPV (fL) 8.90 ± 1.50 11.20 ± 2.00 12.40 ± 1.70 38.62 <0.001 

PDW (fL) 16.20 ± 1.05 16.80 ± 1.30 17.10 ± 1.00 9.12 <0.001 

Platelet count (/µL) 34,000 ± 24,000 52,000 ± 23,000 56,000 ± 27,000 10.84 <0.001 

Plateletcrit (%) 0.03 ± 0.02 0.06 ± 0.03 0.07 ± 0.04 32.22 <0.001 

 

Table 4: Diagnostic performance of platelet indices for identifying thrombocytopenia (ROC curve analysis). 

Parameter Cut-off Sensitivity (%) Specificity (%) AUC p-value 

MPV ≥11.50 fL 40.0 79.0 0.60 0.04 

PDW ≥17.00 fL 45.0 74.0 0.58 0.06 

Plateletcrit ≤0.12% 95.5 92.5 0.99 <0.001 

Platelet count ≤99,000/µL 100.0 100.0 1.00 <0.001 

 

 
Figure 1. Comparison of platelet indices across thrombocytopenia subtypes (mean ± SD; error bars represent 

one SD). 
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On ROC analysis (Table 4, Figure 2), platelet count 

showed perfect discrimination between cases and 

controls (AUC 1.00; sensitivity and specificity 100% at a 

cut-off <=99,000/ µL). Plateletcrit performed nearly as 

well (AUC 0.99; sensitivity 95.5%, specificity 92.5% at 

cut-off <=0.12%; p<0.001). MPV (AUC 0.60; sensitivity 

40%, specificity 79% at cut-off >=11.50 fL; p=0.04) and 

PDW (AUC 0.58; p=0.06) showed only modest and for 

PDW, non-significant ability to separate cases from 

controls as a single group, despite their strong subtype-

discriminating performance on ANOVA (Table 3). 

 

 
Figure 2: ROC curves of platelet indices for predicting thrombocytopenia (cases vs controls). Curves are 

representative, plotted from the reported AUC values under a binormal model. 
 

DISCUSSION 

The present study investigated whether routinely 

available platelet indices (MPV, PDW, platelet count, 

and plateletcrit) could accurately identify 

thrombocytopenia and differentiate its major mechanistic 

subtypes. Our findings demonstrate that platelet count 

and plateletcrit showed excellent diagnostic performance 

for confirming thrombocytopenia, whereas MPV and 

PDW were more informative in distinguishing hypo 

proliferative, hyper destructive, and splenic sequestration 

thrombocytopenia. Among the four indices, MPV 

exhibited the strongest discriminatory ability for 

differentiating the underlying mechanisms, while platelet 

count and plateletcrit were the most accurate markers for 

identifying thrombocytopenia itself. These findings 

indicate that the combined interpretation of routinely 

available platelet indices, together with peripheral smear 

examination, provides a practical, inexpensive, and non-

invasive first-line approach for the evaluation of 

thrombocytopenia, particularly in settings where bone 

marrow examination is not readily available. 

 

Two distinct diagnostic questions emerged from our 

data, with different answers. When the objective was 

simply to confirm the presence of thrombocytopenia, 

platelet count (AUC 1.00) and plateletcrit (AUC 0.99) 

performed near-perfectly, whereas MPV (AUC 0.60) and 

PDW (AUC 0.58, non-significant) performed only 

modestly. This is unsurprising as thrombocytopenia is, 

by definition, a disorder of platelet number, so platelet 

count and plateletcrit which is mathematically derived 

from count and volume, are expected to separate cases 

from controls almost completely. When the objective 

shifted to classifying thrombocytopenia by underlying 

mechanism, the picture reversed: MPV emerged as the 

strongest discriminator across subtypes (ANOVA 

F=38.62, p<0.001), followed by PCT (F=32.22), platelet 

count (F=10.84), and PDW (F=9.12). This apparent 

paradox modest ROC performance for MPV and PDW at 

the case control level, but strong ANOVA separation at 

the subtype level is explained by the mixed composition 

of the case group: high MPV values in hyper destructive 

cases and low values in hypo proliferative cases partially 

cancel each other when the case group is treated as a 
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single entity, diluting the overall case-control signal 

while preserving subtype-level discrimination.
[13,14] 

As 

expected, platelet count tells diagnostic accuracy for 

identifying thrombocytopenia. However, this finding 

should be interpreted with caution because 

thrombocytopenia was defined using a platelet count 

threshold of <100 × 10⁹/L. Therefore, the excellent ROC 

performance of platelet count primarily reflects the study 

definition rather than an independent diagnostic 

capability. The more clinically relevant findings relate to 

the performance of MPV, PDW, and plateletcrit in 

differentiating the underlying mechanisms of 

thrombocytopenia. 

 

Our finding of a progressive MPV gradient, lowest in 

hypo proliferative (8.90 +/- 1.50 fL), intermediate in 

splenic sequestration (11.20 +/- 2.00 fL), and highest in 

hyper destructive thrombocytopenia (12.40 +/- 1.70 fL) 

is biologically coherent and consistent with prior 

reports.
[15,16,17,18]

 When platelets are consumed rapidly at 

the periphery, as in ITP, dengue, or sepsis, the marrow 

compensates by releasing larger, younger, more 

metabolically active "stress platelets," analogous to 

reticulocytes released during haemolysis, which raises 

MPV.
[6]

 Conversely, in marrow failure states such as 

aplastic or megaloblastic anaemia, megakaryocyte output 

is diminished, and the few circulating platelets are 

uniformly small
[19,20]

, Khan WS et al
[13]

 and Nathan SS et 

al
[14]

 both reported higher MPV in hyper destructive than 

hypo proliferative subtypes, while Khajuria A et al
[11]

 

identified MPV as an independent predictor of hyper 

destructive thrombocytopenia on multivariate analysis. 

Malladi SS et al
[16]

 additionally demonstrated that MPV 

tracked disease progression serially in febrile 

thrombocytopenic patients, supporting its dynamic, 

mechanism-linked behaviour. 

 

PDW mirrored this gradient, being highest in hyper 

destructive (17.10 +/- 1.00 fL) and lowest in hypo 

proliferative thrombocytopenia (16.20 +/- 1.05 fL; 

F=9.12, p<0.001), reflecting the coexistence of newly 

released large platelets alongside older, smaller ones 

during active turnover, versus the relatively uniform, 

small platelet population of marrow failure.
[21]

 This 

pattern parallels findings from Khan WS et al 
[13]

, Jayanti 

Nayak DB et al
[15]

, and Khairkar PS et al
[22]

, the last of 

whom emphasised PDW as an under-utilised but 

diagnostically informative index best applied after 

thrombocytopenia has already been confirmed, rather 

than as a primary screening tool, an interpretation 

directly supported by our ROC data. 

 

Plateletcrit, a composite measure of total circulating 

platelet mass, showed the expected profound reduction in 

cases versus controls, but the more clinically novel 

observation was that PCT also varied significantly across 

subtypes (F=32.22, p<0.001), rising from hypo 

proliferative through splenic sequestration to hyper 

destructive thrombocytopenia. This contrasts with earlier 

reports, including Jayanti Nayak DB et al
[15]

 and Nathan 

SS et al
[14]

 which found no significant subtype-level PCT 

variation, a difference we attribute to our larger subgroup 

sizes and the inclusion of a dedicated splenic-

sequestration arm, which most published binary study 

designs omit. Data from other clinical contexts support 

the biological plausibility of PCT variation like Aydemir 

S et al
[23]

 linked low PCT to higher mortality in critically 

ill COVID-19 patients, Talat F et al
[24]

 reported 

comparable PCT values in neonatal sepsis regardless of 

culture positivity, and Mansour SM et al
[25]

 found PCT 

unresponsive when the underlying pathology was not 

primarily production-based, together indicating that PCT 

variation is most informative when platelet production 

itself is the variable under study, precisely the contrast 

exploited by our three-arm design; similarly, Tungka EK 

et al
[26]

 found PCT differences between survivors and 

non-survivors of acute kidney injury did not reach 

significance, reinforcing that PCT's discriminatory value 

is mechanism-specific rather than universal. 

 

Platelet count showed the expected gradient across 

subtypes, being lowest in hypo proliferative 

thrombocytopenia, reflecting the absence of marrow 

reserve to compensate for reduced output, an observation 

corroborated by Jayanti Nayak DB et al
[15]

 and Khan WS 

et al
[13]

 the latter of whom directly correlated lower 

counts in hypo productive cases with reduced marrow 

megakaryocyte numbers on biopsy. This differential 

carries direct clinical implications, since patients with 

hypo proliferative thrombocytopenia and lower absolute 

counts are at greater risk of spontaneous haemorrhage 

and may more readily meet thresholds for prophylactic 

platelet transfusion.
[27,28] 

 

Giant platelets on peripheral smear were significantly 

more frequent among cases (22.5% vs 6.5%; odds ratio 

4.17), consistent with the predominance of hyper 

destructive thrombocytopenia in our study and with 

reports from Shinde A et al
[17]

 who showed that 

combining platelet histogram interpretation with smear 

review improves diagnostic precision. The absence of a 

significant difference in EDTA-induced platelet 

clumping between groups (p=0.16) supports the 

analytical integrity of our dataset, since pseudo 

thrombocytopenia is a recognised cause of spuriously 

low automated counts and artefactually elevated 

MPV.
[12,29]

 PLCR was significantly higher, and PLCC 

significantly lower, among cases, consistent with a case 

group dominated by hyper destructive thrombocytopenia 

releasing large, immature platelets against a markedly 

reduced total platelet pool.
[30,31] 

 

Taken together, our findings support a practical, two-tier 

diagnostic approach: platelet count and plateletcrit 

should be used first to confirm true thrombocytopenia, 

after excluding pseudo thrombocytopenia by peripheral 

smear; MPV and PDW should then be applied to infer 

the likely underlying mechanism, with high values (MPV 

>=11.5 fL, PDW >=17.0) favouring a hyper destructive 

process warranting evaluation for ITP, dengue, malaria, 
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or sepsis
[8]

, and low values favouring marrow failure 

warranting bone marrow examination. This staged 

approach, also advocated by Nathan SS et al
[14]

 and 

Khajuria A et al
[11]

 offers a cost-effective, non-invasive 

strategy that may reduce reliance on bone marrow 

biopsy, particularly in resource-limited settings. 

 

Strengths of the study 

1. This study included three major causes of 

thrombocytopenia (hyper destruction, hypo 

proliferation, and splenic sequestration), whereas 

most previous studies included some of them. 

2. All four platelet indices (MPV, PDW, Platelet count, 

and PCT) were evaluated in all study groups, giving 

a more complete assessment. 

3. The study had a large sample size with 200 cases 

and 200 age and sex-matched controls, making the 

results more reliable. 

4. Every case of thrombocytopenia was confirmed by 

peripheral smear examination, reducing the chance 

of false diagnosis due to pseudo thrombocytopenia. 

5. Age and sex matched controls helped reduce bias 

and made the comparison between groups more 

accurate. 

6. Different statistical methods were used to assess 

both the ability of platelet indices to identify 

thrombocytopenia and their ability to differentiate its 

underlying causes. 

7. The current study showed that different platelet 

indices have different clinical uses, rather than one 

index being useful for all situations. 

8. Since platelet indices are automatically available in 

a routine CBC, the findings can be easily applied in 

day-to-day clinical practice without any extra cost or 

additional tests. 

 

Limitations of the Study 

1. This was a single-centre study conducted at a 

tertiary care hospital, so the findings may not 

represent patients in other hospitals or community 

settings. 

2. Bone marrow examination was not performed in all 

patients. Therefore, the cause of thrombocytopenia 

was determined using clinical findings, peripheral 

smear examination, and platelet indices, which may 

have led to incorrect classification in some cases. 

3. Immature Platelet Fraction (IPF) could not be 

evaluated because it was not available on the CBC 

analyser used in this study. 

4. Some subgroups had a smaller number of patients, 

which may have reduced the accuracy of 

comparisons between different causes of 

thrombocytopenia. 

5. Larger multicentre and longitudinal studies with 

longer follow-up, routine bone marrow examination, 

and IPF assessment are needed to confirm and 

strengthen these findings. 

 

 

 

CONCLUSION 
Platelet count and plateletcrit were near-perfect 

discriminators of thrombocytopenia itself, while mean 

platelet volume and platelet distribution width, though 

less useful for simple case identification, proved to be 

powerful markers of the underlying mechanistic subtype, 

rising progressively from hypo proliferative through 

splenic sequestration to hyper destructive 

thrombocytopenia. A combined interpretation of these 

four routinely available indices, together with peripheral 

smear examination, constitutes a practical, low-cost, non-

invasive first-line strategy for both confirming 

thrombocytopenia and inferring its likely aetiology, 

potentially reducing dependence on invasive bone 

marrow examination in appropriate clinical settings. 

 

Declaration of Generative AI and AI-assisted 

technologies in the writing process: The authors 

declare that no generative artificial intelligence (AI) or 

AI-assisted technologies were used in the writing, 

preparation, or editing of this manuscript. 

 

DECLARATIONS 

Ethical Approval 

 The study was approved by the Institutional Ethics 

Committee of Shyam Shah Medical College, Rewa, 

Madhya Pradesh, India. 

 Written informed consent was obtained from all 

participants before they were included in the study. 

 

Funding 

 No funding was received for this study. 

 

Conflict of Interest 

 The authors declare that there is no conflict of 

interest. 

 

ACKNOWLEDGEMENTS 

 The authors sincerely thank the faculty and staff of 

the Department of Pathology, Shyam Shah Medical 

College, and Associated Sanjay Gandhi Memorial 

Hospital, Rewa, for their support and guidance 

during the study period. 

 

Author Contributions 

 DK: Study concept and design, data collection, 

laboratory work, and manuscript writing. 

 RQ: Study supervision, guidance, and manuscript 

review. 

 LT: Statistical analysis, co-guidance, and manuscript 

review. 

 All authors reviewed and approved the final version 

of the manuscript. 

 

Data Availability 

 The study data are available from the corresponding 

author upon request. 

 

 

 



Khare et al.                                                                                         World Journal of Advance Healthcare Research 
 

 
www.wjahr.com       │      Volume 10, Issue 10, 2026      │      ISO 9001:2015 Certified Journal      │                    189 

REFERENCES 
1. Koupenova M, Livada AC, Morrell CN. Platelet and 

Megakaryocyte Roles in Innate and Adaptive 

Immunity. Circ Res, 2022 Jan 21; 130(2): 288-308. 

doi: 10.1161/CIRCRESAHA.121.319821. Epub 

2022 Jan 20. PMID: 35050690; PMCID: 

PMC8852355. 

2. Sive J, Foggo V. Haematological oncology. In: 

Kumar and Clark's Clinical Medicine. 9th ed. 

Edinburgh: Elsevier; 2020. 

3. Weinreb N. Splenomegaly, hypersplenism, and 

hereditary disorders with splenomegaly. Open J 

Genet, 2013; 3(1): 24-43. 

4. Vinayakamurthy S, Potluri R, Shivajirao P, Singh R, 

Pujahari R, Maniketh I. A study of megakaryocyte 

morphology in bone marrow aspiration smears of 

cases of thrombocytopenia. Med J DY Patil Univ, 

2017; 10(1): 51-7. 

5. Saran K, Vidya K, Seema K, Prasad A, Prakash J. 

Study of platelet indices and their role in evaluation 

of thrombocytopenia. J Family Med Prim Care, 

2022 Oct; 11(10): 6236-6242. doi: 

10.4103/jfmpc.jfmpc_460_22. Epub 2022 Oct 31. 

PMID: 36618137; PMCID: PMC9810959. 

6. Reusswig F, An O, Deppermann C. Platelet life 

cycle during aging: function, production and 

clearance. Platelets, 2024 Dec; 35(1): 2433750. doi: 

10.1080/09537104.2024.2433750. Epub 2024 Dec 

1. PMID: 39618096. 

7. Golwala ZM, Shah H, Gupta N, Sreenivas V, Puliyel 

JM. Mean Platelet Volume (MPV), Platelet 

Distribution Width (PDW), Platelet Count and 

Plateletcrit (PCT) as predictors of in-hospital 

paediatric mortality: a case-control Study. Afr 

Health Sci, 2016 Jun; 16(2): 356-62. doi: 

10.4314/ahs.v16i2.3. PMID: 27605950; PMCID: 

PMC4994558. 

8. Raadsen M, Du Toit J, Langerak T, van Bussel B, 

van Gorp E, Goeijenbier M. Thrombocytopenia in 

Virus Infections. J Clin Med, 2021 Feb 20; 10(4): 

877. doi: 10.3390/jcm10040877. PMID: 33672766; 

PMCID: PMC7924611. 

9. Park Y, Schoene N, Harris W. Mean platelet volume 

as an indicator of platelet activation: Methodological 

issues. Platelets, 2002; 13: 301–6. doi: 

10.1080/095371002220148332. 

10. Walle M, Arkew M, Asmerom H, Tesfaye A, Getu 

F. The diagnostic accuracy of mean platelet volume 

in differentiating immune thrombocytopenic purpura 

from hypo-productive thrombocytopenia: A 

systematic review and meta-analysis. PLoS One, 

2023 Nov 30; 18(11): e0295011. doi: 

10.1371/journal.pone.0295011. PMID: 38033118; 

PMCID: PMC10688894. 

11. Atul Khajuria, Gagandeep Singh. Evaluating the 

Role of Platelet Indices, with a Focus on Immature 

Platelet Fraction (IPF), in Differentiating Hyper-

Destructive and Hypo-Productive 

Thrombocytopenia: A Study from Ludhiana, Punjab, 

India. Research and Reviews: Journal of Oncology 

and Hematology, 2025; 14(02): -. Available from: 

https: 

//journals.stmjournals.com/rrjooh/article=2025/view

=213036 

12. Shafi A, Jeelani N, Jeelani M. Comparison of 

platelet count by automated and manual methods, a 

study and review of literature in a medical college 

hospital in Kashmir. Br J Med Health Sci, 2020; 

2(4). 

13. Khan WS, ur Rabi S, Rabbani R, Khan D, Khan S, 

Shakil E, et al. Unraveling thrombocytopenia: a 

study of platelet indices in varied etiologies. 

Mathews J Cytol Histol, 2025; 9(1): 1-9. 

14. Senthil Nathan S, Varadaraj P, Nallusamy G, Reddy 

KSS. The Significance of Platelet Indices in the 

Evaluation of Thrombocytopenia. Cureus, 2024 Jul 

30; 16(7): e65756. doi: 10.7759/cureus.65756. 

PMID: 39211710; PMCID: PMC11361324. 

15. Jayanti Nayak DB, Mohanty SR, Patro MK, Singh 

K, Meher LK. A cross-sectional study evaluation of 

diagnostic implications of platelet indices in 

thrombocytopenia. Int J Res Med Sci, 2023. 

16. Malladi SS, Atla BL, Sarayu M, Sharma MS, 

Guruvelli PS, Mallela S. Role of platelet indices in 

thrombocytopenic febrile illness. J Contemp Clin 

Pract, 2025; 11: 291-6. 

17. Shinde A, Modi A, Patil A. Interpretation of platelet 

histograms and its correlation with peripheral smear 

in data showing thrombocytopenia. Int J Integr 

Health Sci, 2024; 12(1): 17-23. 

18. Abdel Hi, M.Z., Khaled, S.A.A., Mahran, D.G. et 

al. Platelet indices as a predictor in patients with 

aplastic anemia and immune thrombocytopenic 

purpura: a retrospective case–control study. Egypt J 

Intern Med, 2024; 36: 92. https: 

//doi.org/10.1186/s43162-024-00338-0 

19. Nugent D, McMillan R, Nichol JL, Slichter SJ. 

Pathogenesis of chronic immune thrombocytopenia: 

increased platelet destruction and/or decreased 

platelet production. Br J Haematol, 2009 Sep; 

146(6): 585-96. doi: 10.1111/j.1365-

2141.2009.07717.x. Epub 2009 May 14. PMID: 

19466980. 

20. Rajashekar RB, Mahadevappa A, Patel S. 

Evaluation of thrombocytopenia in megaloblastic 

anemia by platelet indices and megakaryocytes: 

comparison with hypoproduction and 

hyperdestruction. Natl J Lab Med, 2017; 6(1): 

PO18-22. 

21. Zheng YY, Wang L, Shi Q. Mean platelet volume 

(MPV) and platelet distribution width (PDW) 

predict clinical outcome of acute ischemic stroke: A 

systematic review and meta-analysis. J Clin 

Neurosci, 2022 Jul; 101: 221-227. doi: 

10.1016/j.jocn.2022.05.019. Epub 2022 May 26. 

PMID: 35636058. 

22. Khairkar PS, Pandey A, More S, Pandey M. Platelet 

distribution width (PDW) - a rarely studied platelet 

indice for determining the causes of 



Khare et al.                                                                                         World Journal of Advance Healthcare Research 
 

 
www.wjahr.com       │      Volume 10, Issue 10, 2026      │      ISO 9001:2015 Certified Journal      │                    190 

thrombocytopenia. Ann Int Med Dent Res, 2016; 

2(4). 

23. Aydemir S, Segmen F, Kucuk O. Evaluation of 

plateletcrit level from platelet indices as a prognostic 

marker in COVID-19 patients. Eur Rev Med 

Pharmacol Sci, 2023 Oct; 27(19): 9429-9437. doi: 

10.26355/eurrev_202310_33971. PMID: 37843355. 

24. Talat F, Alam K, Akhtar K, Ali SM. A 

clinicopathological study of thrombocytopenia and 

platelet indices in neonatal sepsis. Biomedica, 2023; 

39(1): 46-7. 

25. Mansour SM, Badawi R, Soliman S, Negm MS, 

Elgebaly FA. The potential role of platelet indices 

and red cell distribution width in metabolic 

dysfunction-associated fatty liver disease. Afr J 

Gastroenterol Hepatol, 2024; 7(1): 48-63. 

26. Tungka EK, Widaningsih Y, Mangarengi F. The 

analysis of MPV, plateletcrit, platelet distribution 

width, and total platelets in AKI. Indones J Clin 

Pathol Med Lab, 2023; 29(3): 256-61. 

27. Izak M, Bussel JB. Management of 

thrombocytopenia. F1000Prime Rep, 2014 Jun 2; 6: 

45. doi: 10.12703/P6-45. PMID: 24991422; PMCID: 

PMC4047949. 

28. Vadhan-Raj S. Management of chemotherapy-

induced thrombocytopenia: current status of 

thrombopoietic agents. Semin Hematol, 2009 Jan; 

46(1 Suppl 2): S26-32. doi: 

10.1053/j.seminhematol.2008.12.007. PMID: 

19245931. 

29. Bouwer N. Validation of haematology peripheral 

blood slide review rules at various tiers of diagnostic 

laboratories in South Africa [master's thesis]. 

Johannesburg: University of the Witwatersrand; 

2019. 

30. Pujol-Moix N, Vázquez-Santiago M, Morera A, 

Ziyatdinov A, Remacha A, Nomdedeu JF, 

Fontcuberta J, Soria JM, Souto JC. Genetic 

determinants of platelet large-cell ratio, immature 

platelet fraction, and other platelet-related 

phenotypes. Thromb Res, 2015 Aug; 136(2): 361-6. 

doi: 10.1016/j.thromres.2015.06.016. Epub 2015 Jun 

17. PMID: 26148565. 

31. Panda A, Dash AN, Dasmohapatra DK, Ekka B, 

Singh G. Platelet indices in acquired 

thrombocytopenia: a diagnostic and prognostic 

evaluation. Eur J Cardiovasc Med, 2025; 15(3). 

 


