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ABSTRACT

Background: Sepsis is a life-threatening organ dysfunction caused by a dysregulated host response to infection. Simple laborato
markers may be useful for early risk stratification where rapid access to complex prognostic tools is limited. Total leukocyte count
(TLC) and platelet count are inexpensive, routinely available components of the complete blood count and may reflect inflammatory
and hematologic responses to sepsis.

Objective: To evaluate the association and discriminatory performance of admission TLC and platelet count, individually and as a
joint TLC-platelet classification, for 7-day mortality among adults with sepsis and leukocytosis.

Methods: This prospective observational cohort study enrolled 136 adults with Sepsis-3-defined sepsis admitted to the medical
wards and medical ICU of Jinnah Postgraduate Medical Centre from March to May 2026 using consecutive sampling. For the joint
classification, patients with leukocytosis were categorized as high TLC with normal platelet count or high TLC with
thrombocytopenia. The primary outcome was all-cause mortality within 7 days of sepsis onset; deaths within 48 hours were recorded
as an early temporal component of this endpoint. Continuous variables were compared using the independent-samples t-test or
Mann-Whitney U test as appropriate, categorical variables using chi-square or Fisher's exact test, and discrimination using receiver
operating characteristic (ROC) analysis with bootstrap 95% confidence intervals.

Results: Fifty-seven of 136 patients (41.9%) died within 7 days. Admission platelet count was lower in non-survivors than survivors
(median 144.0 vs 186.5 x103/uL; p=0.044), but discrimination was weak (AUC 0.60, 95% CI 0.50-0.70). Admission TLC did not
differ significantly between non-survivors and survivors (median 19.3 vs 16.5 x10%L; p=0.073) and showed similarly weak
discrimination (AUC 0.59, 95% CI 0.49-0.68). Seven-day mortality was 38.2% in the high-TLC/normal-platelet group and 45.6%
in the high-TLC/thrombocytopenia group (Fisher's exact p=0.49). SOFA score was higher in non-survivors (median 7 vs 5; p<0.001).

Conclusion: Among sepsis patients with leukocytosis, lower admission platelet count was associated with 7-day mortality, but
neither platelet count nor TLC alone provided adequate discrimination for bedside risk stratification. The joint TLC-platelet
classification also did not significantly distinguish survivors from non-survivors. These routinely available indices may complement,
but should not replace, established clinical severity assessment.

Keywords: Sepsis; thrombocytopenia; leukocytosis; platelet count; total leukocyte count; early mortality; SOFA score; risk
stratification
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INTRODUCTION

Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to infection. The Sepsis-3 framework
operationalizes organ dysfunction as an acute increase of at least 2 points in the Sequential Organ Failure Assessment (SOFA) score.!,'
Global estimates continue to demonstrate a substantial burden of sepsis, although the magnitude varies according to case definitions and
analytic methods. Contemporary global analyses and earlier Global Burden of Disease estimates consistently identify sepsis as a major
contributor to morbidity and mortality worldwide.?,'® In Pakistan and other resource-constrained health systems, delayed recognition,
limited critical-care capacity, and variability in access to advanced diagnostics can further complicate early risk assessment.® Routine
complete blood count parameters provide rapid information on inflammatory and hematologic responses. Platelets participate in
hemostasis, endothelial interactions, immune signaling, and microvascular thrombosis; thrombocytopenia during sepsis may result from
consumption, immune-mediated destruction, altered production, sequestration, and disseminated intravascular coagulation.*,> Recent
studies have reported associations between low platelet count, dynamic platelet decline, and adverse sepsis outcomes.?,”,°,'> However,
the prognostic performance of a single admission platelet count varies across populations and outcome definitions.

TLC is another readily available marker of host response. Leukocytosis commonly accompanies acute infection, whereas leukopenia
may reflect severe dysregulation or marrow/peripheral consumption. In a large Sepsis-3 cohort, leukopenia was associated with higher
mortality than leukocytosis, although part of this relationship was attenuated after accounting for the platelet component of SOFA."
Contemporary work has also explored composite blood-count indices, including platelet-related and neutrophil-related ratios, to improve
prognostic information beyond a single cell count.’? Despite these observations, prospective local evidence on the combined bedside
interpretation of TLC and platelet count remains limited. Because both parameters are inexpensive and universally available in routine
clinical practice, a simple joint classification may be particularly relevant in settings where more complex biomarker panels are
impractical. This study therefore evaluated the individual and joint association of admission TLC and platelet count with 7-day mortality
in adults with sepsis and leukocytosis, and assessed the discriminatory performance of the two continuous laboratory measures for early
mortality.

MATERIALS AND METHODS

This prospective observational cohort study was conducted over three months, from March 2026 to May 2026, in the medical wards and
medical intensive care unit (MICU) of Jinnah Postgraduate Medical Centre (JPMC). Consecutive sampling was used so that eligible
patients presenting during the study period could be enrolled without selective recruitment. Adults aged 18 years or older of either sex
with community-acquired sepsis or sepsis developing during hospitalization were eligible. Sepsis was defined according to Sepsis-3 as
suspected or confirmed infection accompanied by an acute increase in SOFA score of at least 2 points.!,'* Baseline SOFA was considered
zero in patients without known pre-existing organ dysfunction; for hospital-acquired sepsis, the most recent stable clinical status before
onset of infection was used as the clinical baseline. Patients with hematological malignancy, chronic liver disease with hypersplenism,
ongoing chemotherapy or immunosuppressive therapy, known primary platelet disorders, or blood transfusion within the preceding 72
hours were excluded because these conditions could materially alter TLC or platelet count independently of the septic process. For
community-acquired sepsis, the admission blood count was used; for hospital-acquired sepsis, the blood count obtained at the time
sepsis was diagnosed was used. TLC and platelet count reported by the hospital laboratory were recorded as the index measurements.
For analytic classification, leukocytosis (high TLC) was defined as TLC >11.0 x10°/L, consistent with a commonly used adult upper
reference limit. Thrombocytopenia was defined as platelet count <150 x10%/pL, while platelet count >150 x103/uL was classified as
normal.*?

The term combined predictor in this study refers to a joint bedside classification rather than a multivariable prediction score. Participants
were categorized into two predefined groups: Group 1, high TLC with normal platelet count; and Group 2, high TLC with
thrombocytopenia. All 136 enrolled patients were represented in one of these two groups. The principal investigator collected
demographic and clinical information on a structured proforma, including age, sex, admission location, selected comorbidities, source
of infection, admission TLC, platelet count, SOFA score, and survival status. The primary outcome was all-cause mortality within 7
days of sepsis onset. Deaths occurring within 48 hours were recorded separately for temporal description but were included in the 7-day
mortality endpoint. Outcome status at 7 days was established for all 136 participants. Data were analyzed using Python with pandas,
SciPy, and scikit-learn. Age was summarized as mean + standard deviation, whereas TLC, platelet count, and SOFA score were
summarized as median and interquartile range (IQR) because their distributions were treated as non-normal for group comparisons. Age
was compared using the independent-samples t-test; TLC, platelet count, and SOFA score were compared using the Mann-Whitney U
test. Categorical variables were summarized as frequencies and percentages and compared using the chi-square test or Fisher's exact
test, as appropriate. ROC analysis was used to evaluate discrimination of admission TLC and platelet count for 7-day mortality. Areas
under the curve (AUCs) were reported with 95% confidence intervals estimated by 2,000 bootstrap resamples. The Youden index was
used to identify data-derived cut-offs, and corresponding sensitivity and specificity were reported. Because no formal paired statistical
comparison of the two AUCs was performed, numerical differences between AUCs were not interpreted as evidence that one marker
was superior. All tests were two-sided and p<0.05 was considered statistically significant. The analyses were intended to evaluate
unadjusted association and discrimination; no claim of independent prediction was made.
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The study was conducted following institutional approval at Jinnah Postgraduate Medical Centre. Informed consent was obtained from
the patient or an attendant, confidentiality was maintained, and participants retained the right to withdraw from the study process.

RESULTS

A total of 136 patients with sepsis and leukocytosis were enrolled. Mean age was 39.8 + 18.4 years, and the cohort included 69 males
(50.7%) and 67 females (49.3%). Sixty-one patients (44.9%) were managed in the medical ICU and 75 (55.1%) in a medical ward/HDU.
The most frequently identified infection sources were respiratory (28.7%), central nervous system (22.8%), bloodstream (10.3%), and
urinary tract (7.4%); 17 patients (12.5%) had multiple concurrent sites. At least one of the reported comorbidities (diabetes mellitus,
hypertension, or chronic kidney disease) was present in 55 patients (40.4%). Median SOFA score was 6 (IQR 4-8), median TLC was
18.1 x10%L (IQR 14.6-23.8), and median platelet count was 156 x10%*/uL (IQR 103-269).

Table 1. Baseline characteristics of the study cohort (N=136).

Characteristic Value

Age, years, mean + SD 39.8+ 184
Male sex, n (%) 69 (50.7%)
Female sex, n (%) 67 (49.3%)
Medical ICU admission, n (%) 61 (44.9%)
Medical ward/HDU, n (%) 75 (55.1%)
Diabetes mellitus, n (%) 39 (28.7%)
Hypertension, n (%) 37 (27.2%)
Chronic kidney disease, n (%) 4 (2.9%)
Respiratory source, n (%) 39 (28.7%)
CNS source, n (%) 31 (22.8%)
Bloodstream source, n (%) 14 (10.3%)
SOFA score, median (IQR) 6 (4-8)
Admission TLC, x10°/L, median (IQR) 18.1 (14.6-23.8)
Admission platelet count, x10%/uL, median (IQR) 156 (103-269)

Fifty-seven of 136 patients (41.9%) died within 7 days of sepsis onset and 79 (58.1%) survived beyond 7 days. The 57 deaths comprised
29 deaths within 48 hours and 28 additional deaths between 48 hours and 7 days. Mean age did not differ significantly between non-
survivors and survivors (40.8 = 18.3 vs 39.2 £ 18.5 years; p=0.620). Sex, diabetes, hypertension, and ICU versus ward admission were
also not significantly associated with 7-day mortality (all p>0.05). Median SOFA score was higher in non-survivors than survivors (7
[IQR 5-9] vs 5 [IQR 3-7]; p<0.001).

Admission platelet count was significantly lower in patients who died within 7 days than in survivors (median 144.0 x103/uL [IQR 86.0-
235.0] vs 186.5 x10%/puL [IQR 112.8-296.3]; p=0.044). Admission TLC was numerically higher in non-survivors but the difference did
not reach statistical significance (19.3 x10°/L [IQR 15.6-24.7] vs 16.5 x10°/L [IQR 13.2-22.6]; p=0.073).

Table 2. Comparison of survivors and non-survivors at 7 days.

Parameter Survivors (n=79) Non-survivors (n=57) p-value
TLC, x10°/L, median (IQR) 16.5 (13.2-22.6) 19.3 (15.6-24.7) 0.073
Platelet count, x10°/uL, median (IQR) 186.5 (112.8-296.3) 144.0 (86.0-235.0) 0.044*
SOFA score, median (IQR) 5(3-7) 7 (5-9) <0.001*
Age, years, mean + SD 392+ 18.5 40.8+18.3 0.620

*Statistically significant at p<0.05. TLC, platelet count, and SOFA score: Mann-Whitney U test, age: independent-samples t-test.
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The joint classification contained 68 patients in each group. Seven-day mortality was 38.2% (26/68) in Group 1 (high TLC with normal
platelet count) and 45.6% (31/68) in Group 2 (high TLC with thrombocytopenia). The difference was not statistically significant (Fisher's
exact OR 1.35, 95% CI 0.66-2.79; p=0.49).

Table 3. Seven-day mortality according to the joint TLC-platelet classification.

Joint classification Total, n Deaths, n (%) Survivors, n (%)
High TLC + normal platelet count 68 26 (38.2%) 42 (61.8%)
High TLC + thrombocytopenia 68 31 (45.6%) 37 (54.4%)

Fisher's exact OR 1.35 (95% CI 0.66-2.79), p=0.49.

Early mortality: high TLC by platelet status
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Figure 1. Seven-day mortality among patients with high TLC according to platelet status (Group 1: normal platelet count; Group 2:
thrombocytopenia).

Admission platelet count showed weak discrimination for 7-day mortality, with an AUC of 0.60 (95% CI 0.50-0.70). The Youden-index
cut-off was <270 x10%/uL, with sensitivity 89.5% and specificity 32.9%. Admission TLC also showed weak discrimination, with an
AUC of 0.59 (95% CI 0.49-0.68); the corresponding cut-off was >17.2 x10°/L, with sensitivity 71.4% and specificity 51.3%. These
AUC:s are close to chance-level discrimination and were not formally compared with one another.
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ROC curves for prediction of early (7-day) mortality
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Figure 2. Receiver operating characteristic curves for admission platelet count and total leukocyte count as predictors of 7-day
mortality.

Table 4. ROC performance of admission platelet count and TLC for 7-day mortality.

Parameter AUC (95% CI) Optimal cut-off Sensitivity Specificity

Platelet count 0.60 (0.50-0.70) <270 x103/uL 89.5% 32.9%

Total leukocyte count 0.59 (0.49-0.68) >17.2 x10°/L 71.4% 51.3%
DISCUSSION

In this prospective cohort of 136 adults with sepsis and leukocytosis, admission platelet count was lower in patients who died within 7
days, whereas admission TLC did not differ significantly between survivors and non-survivors. Despite the statistically significant
difference in platelet medians, its AUC was only 0.60, indicating weak discrimination. The joint high-TLC/platelet-status classification
also did not significantly separate survivors from non-survivors. These findings suggest that a single admission complete-blood-count
parameter may provide limited prognostic information when used in isolation. The direction of the platelet association is biologically
plausible. Sepsis can produce platelet consumption through endothelial activation and microvascular thrombosis, immune-mediated
clearance, altered platelet production, and coagulopathic processes.*,> Contemporary studies have similarly linked thrombocytopenia or
platelet decline with adverse outcomes. Schupp et al. reported that thrombocytopenia and a decline in platelet count during sepsis were
associated with 30-day mortality, while Hua et al. found lower admission platelets in non-survivors and an AUC of 0.763 for mortality
prediction.?,” A large MIMIC-IV analysis also demonstrated a nonlinear association between platelet count and 28-day mortality,
particularly at lower platelet levels.” The weaker discrimination in the present study may reflect the shorter 7-day endpoint, smaller
sample size, different case mix, restriction to patients with leukocytosis, and use of a single admission measurement rather than serial
platelet trajectories.
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TLC showed no statistically significant association with 7-day mortality in this cohort and had an AUC of 0.59. This finding is
compatible with the concept that leukocyte count alone is an imprecise marker of sepsis severity. Belok et al. found that leukopenia,
rather than leukocytosis, was associated with higher mortality among ICU patients with suspected infection, and that the association
was attenuated after adjustment for the platelet component of SOFA.!'! Because the current cohort was restricted to leukocytotic patients,
it could not evaluate prognostic differences across leukopenia, normal leukocyte count, and leukocytosis. This restriction is important
when interpreting the apparent lack of TLC discrimination. Recent work increasingly emphasizes combinations of routine hematologic
indices rather than isolated cell counts. For example, composite neutrophil-lymphocyte and neutrophil-platelet measures have shown
prognostic associations in sepsis populations.'? Platelet-related functional and activation markers have also been explored as potential
indicators of disease severity.!* The present study used a deliberately simpler joint classification based only on TLC and platelet status.
Although easy to implement, this binary classification did not significantly improve separation of early outcomes and should not be
treated as a validated prediction score.

SOFA score was significantly higher among non-survivors, supporting the expected relationship between organ dysfunction burden and
mortality. However, the present analysis did not calculate a SOFA AUC or formally compare SOFA with the laboratory markers, so the
results should not be interpreted as a head-to-head predictive superiority analysis. Established severity assessment remains clinically
important, and routine blood-count indices are best considered complementary rather than substitutive markers.','4,'® From a clinical
perspective, the main value of TLC and platelet count is their immediacy, low cost, and universal availability. A low platelet count at
presentation may appropriately prompt closer clinical attention, but the weak AUC and low specificity of the data-derived platelet
threshold in this cohort do not support using a fixed cut-off as a stand-alone bedside rule. Future prospective work should evaluate serial
changes in platelet count and leukocyte indices, incorporate major clinical confounders, and test whether adding routine hematologic
variables to established severity scores improves calibration and discrimination.

This study has several limitations. It was conducted at a single tertiary-care centre over a three-month recruitment period, which limits
external generalizability. The sample size was modest, reducing precision for subgroup and discrimination analyses. All participants had
leukocytosis and were therefore not representative of the full spectrum of leukocyte responses in sepsis, particularly leukopenia and
normal TLC. Only admission TLC and platelet count were evaluated, so potentially informative serial trends were not assessed. The
analyses were unadjusted and therefore cannot establish that platelet count or TLC independently predicts mortality after accounting for
illness severity, comorbidities, infection source, or treatment-related factors. Finally, the data-derived ROC cut-offs were obtained in the
same cohort in which performance was assessed and require external validation before clinical use.

CONCLUSION

Among adults with sepsis and leukocytosis, non-survivors had lower admission platelet counts than survivors, but platelet count alone
showed only weak discrimination for 7-day mortality. Admission TLC was not significantly associated with mortality and also
demonstrated weak discrimination. A simple joint classification of high TLC with normal versus low platelet count did not significantly
distinguish 7-day outcomes. These routinely available laboratory indices may contribute to early clinical assessment, but they should
not be used as stand-alone prognostic tools or fixed bedside mortality thresholds without validation in larger, adjusted, and externally
validated cohorts.
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