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ABSTRACT 
Trimethoprim–sulfamethoxazole is a widely 

prescribed antimicrobial agent, generally well 

tolerated but occasionally associated with rare yet 

severe hematological adverse effects. Among these, 

agranulocytosis represents a potentially life-

threatening condition requiring prompt recognition 

and intervention. We report a case of drug-induced 

agranulocytosis in a patient who developed acute 

febrile illness following recent exposure to 

Trimethoprim–sulfamethoxazole.On presentation, 

the patient exhibited high-grade fever and systemic 

symptoms without a clear infective focus. 

Laboratory evaluation revealed profound 

neutropenia with a markedly reduced absolute 

neutrophil count. In addition, biochemical 

investigations indicated concurrent renal 

dysfunction, suggestive of acute kidney injury. A 

detailed medication history and temporal correlation 

strongly implicated trimethoprim–sulfamethoxazole 

as the causativeagent.The offending drug was 

immediately discontinued, and the patient was 

managed with broad-spectrum intravenous 

antibiotics, supportive care, and close hematological 

monitoring. Subsequent clinical course 

demonstrated progressive improvement, with 

recovery of neutrophil counts and normalization of 

renal parameters over time.This case underscores 

the importance of early identification of drug-

induced agranulocytosis, particularly in patients 

presenting with febrile neutropenia and recent 

antibiotic exposure. Recognition of associated organ 

involvement, such as renal dysfunction, further 

emphasizes the need for vigilant monitoring. Timely 

drug withdrawal and appropriate supportive 

management remain critical in ensuring favorable 

outcomes and preventing serious complications. 
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I. INTRODUCTION 
Agranulocytosis is a rare but life-

threatening hematological disorder defined by an 

absolute neutrophil count (ANC) <500 cells/µL, 

leading to increased susceptibility to severe 

infections [1,2]. It is a medical emergency requiring 

prompt diagnosis and management [1,2]. The 

condition may be congenital or acquired, with drug-

induced agranulocytosis (DIA) being the most 

common form in clinical practice [1,3,5]. Despite its 

low incidence (1.6–9 cases per million annually), it 

carries a significant risk of sepsis and mortality 

[3,4,10]. 

DIA is typically an idiosyncratic reaction 

occurring at therapeutic doses, primarily caused by 

antimicrobials, antithyroid drugs, antipsychotics, 

and NSAIDs. Its mechanisms include immune-

mediated neutrophil destruction and direct bone 

marrow suppression [2,5]. 

Trimethoprim–sulfamethoxazole (TMP-

SMX), a widely used antimicrobial, is associated 

with rare but severe hematological toxicities, 

including agranulocytosis [6,7]. The risk is 

increased in patients with renal impairment, folate 

deficiency, prolonged therapy, or concomitant 

myelosuppressive drugs. The underlying mechanism 

involves folate antagonism by trimethoprim and 
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immune-mediated toxicity by sulfamethoxazole 

[7,8]. 

Clinically, DIA presents with nonspecific 

symptoms such as fever, malaise, and sore throat, 

often progressing rapidly due to impaired immune 

defense [2,9]. Diagnosis is based on laboratory-

confirmed neutropenia with relevant drug exposure. 

Management includes immediate drug withdrawal, 

broad-spectrum antibiotics, and supportive care, 

with granulocyte colony-stimulating factor (G-CSF) 

improving recovery [10,11]. 

Although generally well tolerated, TMP-

SMX can rarely cause severe agranulocytosis, 

emphasizing the need for early recognition and 

intervention to reduce mortality (5–20%) and 

improve outcomes [3,10]. 

 

II. CASE PRESENTATION 
A 75-years-old female presented to the 

hospital with complaints of fever, generalized 

weakness for 2 days, recent Urinary tract infections 

(UTI)and pyelonephritis, had a recent history of 

receiving trimethoprim–sulfamethoxazole for the 

urinary tract infectionprior to the onset of 

symptoms. There was no prior history of 

hematological disorders, autoimmune disease, or 

recent exposure to other known myelotoxic drugs. 

The patient developed low-grade fever that 

progressively increased in intensity, associated with 

malaise and odynophagia. There were no complaints 

of bleeding manifestations, rash, joint pain, or 

weight loss.Notably, the patient had been prescribed 

trimethoprim–sulfamethoxazole prior to symptom 

onset. The temporal relationship between drug 

initiation and symptom development raised 

suspicion of a drug-induced adverse reaction.On 

admission, the patient appeared ill and febrile, with 

a temperature of 100.8°C. Vital signs revealed blood 

pressure of 200/90 mmHg, pulse rate of 131/min, 

respiratory rate of 20 breaths/min, SP0299% on 

room airand GRBS of 150mg/ dL. General physical 

examination showed pallor with no icterus, 

lymphadenopathy, or organomegaly.Systemic 

examination was largely unremarkable except for 

findings suggestive of infection. No focal 

neurological deficits or signs of systemic 

involvement were noted. Complete blood count 

demonstrated the marked leukopenia with total 

leukocyte count of 1670 cells/cumm, severe 

neutropenia with absolute neutrophil count (ANC) 

of 580 cells/µL, hemoglobin level of 8.2 g/dL and 

the platelet count to be1.98 lakh cells/cumm. 

Peripheral smear examination confirmed severe 

neutropenia with relative lymphocytosis and 

absence of abnormal cells.Serial monitoring of 

hematological parameters showed a progressive 

decline in neutrophil counts following admission, 

consistent with agranulocytosis.Baseline laboratory 

investigations revealed markedly elevated renal 

function parameters, with blood urea of 144 mg/dL 

and serum creatinine of 6.64 mg/dL, suggestive of 

acute renal impairment. Liver function tests were 

within normal limits. Urine culture and 

susceptibility testing identified multidrug – resistant 

(MDR)Klebsiella pneumonia. Following an 

Infectious disease (ID) consultation, antibiotics were 

discontinued as the patient was asymptomatic, and 

close clinical observation was continued.  

 

Parameter Baseline During 

trimethoprim–

sulfamethoxazole  

At Presentation Post 

Withdrawal 

Outcome 

WBC Count Normal Gradual decline Severe neutropenia Rising trend Recovered 

ANC Normal Decreased Agranulocytosis Increased after 

G-CSF/support 

Normalized 

Renal 

function 

Normal Increased creatinine Acute impairment Improved Stable 

Symptoms None Mild Fever, infection Resolving Asymptomatic 

Drug 

Exposure 

None 

 

Drug initiated Continue Discontinued Avoided 

Based on patient’s the clinical presentation 

and laboratory findings, a diagnosis of trimethoprim 

– sulfomethoxazole induced agranulocytosis was 

strongly suspected. The offending drug was 

discontinued immediately upon admission. The 

patient was started on empirical broad-spectrum 

intravenous antibiotics to prevent and manage 

potential infections associated with neutropenia. 

Supportive care, includingnephroprotectants and 

intravenous fluids and strict infection control 

precautions, was instituted. Later she developed 

hyponatremia with Sodium about 125mmol/L, 
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correction given. C- Reactive Protein (CRP) 

elevated to 271.5 mg/L; hence antibiotic was 

escalated toINJ MEROPENEM 1 gm twelve hours 

apart. 

 

In view of persisting neutropenia, medical 

oncology consultationwas done and advised to give 

granulocyte Colony-Stimulating Factor (G-CSF) to 

promote neutrophil recovery. The patient was 

closely monitored with daily complete blood 

counts.Over the subsequent days, gradual 

improvement in leukocyte and neutrophil counts 

was observed. The patient became afebrile by and 

clinical symptoms improved correspondingly. No 

major complications such as sepsis or organ 

dysfunction were noted during hospitalization. 

By the end of hospitalization, the patient 

demonstrated significant hematological recovery, 

with normalization of total leukocyte count and 

improvement in ANC. The patient was discharged in 

stable condition with advice to avoid future use of 

sulfonamide-containing medications. 

 

III. DISCUSSION 

In the present case, the temporal 

relationship between the suspected 

drugadministration and onset of agranulocytosis 

strongly supports a causal association, consistent 

with previously reported cases [12]. 

Several case reports and cohort studies 

have documented co-trimoxazole–induced 

agranulocytosis, particularly in patients receiving 

prolonged therapy or with underlying renal 

dysfunction [13,14]. The clinical progression 

observed in the present case closely mirrors 

previously reported patterns, including rapid onset, 

profound neutropenia, and recovery following drug 

cessation.Notably, similar cases emphasize the 

importance of routine hematological monitoring in 

patients receiving high-risk medications, especially 

in vulnerable populations [15]. 

This case underscores the necessity for 

vigilant monitoring of blood counts during 

sulfonamide therapy, early recognition of warning 

symptoms, prompt discontinuation of suspected 

drugs, judicious use of antibiotics in clinical practice 

[16]. Furthermore, it highlights the importance of 

pharmacovigilance and reporting of adverse drug 

reactions to improve awareness and guide safer 

prescribing practices [17]. 

 

 
Figure 1. Multifactorial etiology of Trimethoprim-Sulfamethoxazole -induced agranulocytosis 

 

IV. CONCLUSION 
Trimethoprim–sulfamethoxazole –induced 

agranulocytosis represents a rare but potentially life-

threatening adverse drug reaction that requires a 

high index of clinical suspicion for timely diagnosis. 

This case highlights the importance of recognizing 

early warning symptoms such as fever and mucosal 

involvement in patients receiving sulfonamide-

containing medications. Prompt identification, 

immediate discontinuation of the offending agent, 

and initiation of appropriate supportive therapy are 
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crucial in preventing severe infectious complications 

and improving patient outcomes. 

Furthermore, this report underscores the 

need for judicious antibiotic use and vigilant 

hematological monitoring, particularly in high-risk 

individuals. Clinicians should remain aware of this 

uncommon yet serious complication and consider 

drug-induced causes in cases of unexplained 

neutropenia. Strengthening pharmacovigilance 

practices and reporting such adverse events will 

contribute to better understanding, early detection, 

and safer prescribing patterns in clinical practice. 
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