Case Report

A rare case of drug-induced agranulocytosis: A challenging diagnosis and
management approach
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ABSTRACT

Agranulocytosis is a severe adverse drug reaction characterized by a significant decrease in the number of neutrophils, making patients
highly susceptible to infections. I present a rare case of drug-induced agranulocytosis in a 45-year-old male patient who presented with
a sudden onset of fever, sore throat, and severe fatigue. Infectious and autoimmune etiologies were ruled out by thorough examinations.
A thorough medication history indicated that a new drug for the treatment of hypertension had just been started (chlorthalidone). The
patient was immediately placed on broad-spectrum antibiotics and granulocyte colony-stimulating factor after the medication was
rapidly stopped. The patient’s neutrophil count gradually increased with prompt management, and he displayed clinical improvement.
This instance emphasizes the value of prompt diagnosis and treatment of drug-induced agranulocytosis to avert potentially fatal

consequences.
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rug-induced agranulocytosis is a rare but potentially life-

threatening condition characterized by a severe decrease

in the number of circulating neutrophils, resulting in a
compromised immune system. It is most commonly caused by
medications such as antithyroid drugs, antiepileptic drugs, and non-
steroidal anti-inflammatory drugs [1]. The clinical presentation
of drug-induced agranulocytosis can mimic other infectious or
inflammatory conditions, making diagnosis challenging.

In this case report, a rare case of chlorthalidone-induced
agranulocytosis is discussed, highlighting the diagnostic
challenges and the importance of appropriate management
strategies [2,3]. The reported incidence of chlorthalidone-induced
agranulocytosis is low, approximately 0.8-1% of patients
treated with chlorthalidone have experienced agranulocytosis,
with case reports and small studies forming the current body of
evidence. However, due to underreporting and the potential for
misdiagnosis, the true incidence might be underestimated [4,5].

CASE PRESENTATION

A 45-year-old male presented to the emergency department
with a 3-day history of fever, sore throat, and severe fatigue.

Access this article online

Received - 18 June 2024
Initial Review - 02 July 2024
Accepted - 20 July 2024

Quick Response code

=i

O

ke
k-

O .'!-:'ll.-.-

DOI: 10.32677/ijer.v10i9.4684

The patient was prescribed chlorthalidone 25 mg daily as a new
antihypertensive drug and had been taking it for 2 weeks. The
patient had a 3-year history of essential hypertension.

Physical examination revealed fever documented at 38.5°C
and pharyngeal erythema without tonsillar exudates. Pulse was
recorded at 110 bpm, respiratory rate was 24 breaths/min, blood
pressure was 150/95 mmHg, and oxygen saturation was 96% on
room air.

Laboratory investigations showed a significantly reduced
neutrophil count of 230 cells/mm?, consistent with agranulocytosis
while other blood parameters were within normal limits. Throat
culture and serological tests for common viral and bacterial
pathogens were negative.

Given the recent initiation of chlorthalidone and the absence of
other identifiable causes, chlorthalidone-induced agranulocytosis
was suspected. To assess the likelihood of chlorthalidone being
the offender, the Naranjo algorithm was employed. Based on the
algorithm’s criteria, chlorthalidone scored 7, indicating a probable
cause of agranulocytosis in this case. There were no observable
changes in the monocyte count, but neutropenia was increasing
and more pronounced on days 5 and 7, reaching a value of 40
neutrophils per mm?* (Table 1).

The patient was started on broad-spectrum antibiotics. The
medications used by the patient were intravenous amoxicillin/
clavulanic acid, paracetamol, and omeprazole. However, bacterial
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Table 1: Changes in blood cell types from day 1 to day 14

Cells/mm? Days of treatment
Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 13 Day 14
Leukocytes 13.770 11.000 7.420 4.890 4.430 3.450 3.600 8.440
Neutrophils 230 180 60 40 80 210 330 620
Lymphocytes 1.880 1.410 1.710 1.420 3.030 2.120 2.100 2.180
Monocytes 870 850 720 790 840 1.160 1.380 1.190
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the granulocyte count was normalized. After the event, 2 months
later, the ANCA finding was negative.

DISCUSSION

Chlorthalidone, a thiazide-like diuretic, is commonly prescribed
for the management of hypertension and edema due to its potent
antihypertensive and diuretic effects [6]. While it is generally
considered safe and well tolerated, rare but severe adverse
reactions, such as agranulocytosis, have been reported in the
literature [7,8]. Chlorthalidone is a widely prescribed thiazide
diuretic for hypertension. While generally well tolerated, it can
cause a spectrum of adverse effects, with agranulocytosis being a
rare but documented complication.

The exact mechanism of  chlorthalidone-induced
agranulocytosis remains unclear. Proposed mechanisms include
direct bone marrow suppression: Chlorthalidone might directly
affect bone marrow precursors, leading to reduced neutrophil
production; immune-mediated destruction: The drug may
trigger an immune response that destroys mature neutrophils;
idiosyncratic reactions: Individual susceptibility may play a
role, with certain patients having a predisposition to developing
DIA with chlorthalidone. The pathophysiology underlying
chlorthalidone-induced agranulocytosis remains elusive. It is
postulated to involve immune-mediated mechanisms, possibly
triggered by a hypersensitivity reaction to the medication. Drug-
induced immune-mediated destruction of granulocyte precursors
leads to a rapid decline in neutrophil counts, predisposing patients
to severe bacterial infections and sepsis.

Patients with chlorthalidone-induced agranulocytosis may
present with a variety of symptoms, including, fever, chills,
mouth ulcers (stomatitis), sore throat, fatigue, malaise, and signs
of infection (depending on the affected area). These symptoms
can be non-specific, making diagnosis challenging. A complete
blood count revealing a neutrophil count below 500/uL is crucial

Figure 1: Giemsa stained blood smear — absent granulocytes

for diagnosis. Other blood tests might be necessary to rule out
other causes of neutropenia and identify potential infections [6].
of managing chlorthalidone-induced
agranulocytosis is immediate discontinuation of the drug.
Supportive measures include (a) antibiotic prophylaxis or
treatment: Broad-spectrum antibiotics are often prescribed to
prevent or treat infections in neutropenic patients, (b) growth factor
therapy: G-CSF can stimulate the bone marrow to produce more
neutrophils, potentially accelerating recovery, and (c) supportive
care: Measures to prevent complications and improve comfort,
such as maintaining good hygiene, managing fever, and
providing adequate hydration and nutrition. The recovery time
for chlorthalidone-induced agranulocytosis is variable, usually
ranging from 7 to 14 days after drug discontinuation. Close
monitoring of blood counts is essential to track neutrophil
recovery [7].

Early recognition of agranulocytosis is crucial for initiating
prompt management and preventing complications. Patients may
present with non-specific symptoms such as fever, sore throat,
and malaise, which can easily be overlooked or attributed to
other causes. Therefore, clinicians should maintain a high index
of suspicion and perform regular hematological monitoring in
patients receiving chlorthalidone therapy [9]. On suspicion of
agranulocytosis, immediate discontinuation of chlorthalidone is
imperative to halt further hematological toxicity. Supportive care,
including broad-spectrum antibiotics and prophylactic antifungal
agents, should be initiated promptly to prevent opportunistic
infections. In addition, administration of G-CSF can stimulate
neutrophil production and accelerate recovery [10].

Although the prognosis of chlorthalidone-induced
agranulocytosis is generally favorable with timely intervention,
the potential for life-threatening complications underscores the
importance of vigilant monitoring and proactive management
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strategies. Furthermore, clinicians should exercise caution when
rechallenging patients with chlorthalidone or structurally related
medications to avoid the recurrence of agranulocytosis [11].

Moreover, differential diagnosis is crucial in evaluating
patients presenting with hematological abnormalities while on
chlorthalidone therapy. Other potential causes of neutropenia,
such as viral infections, autoimmune disorders, and bone marrow
disorders, should be carefully considered and ruled out to avoid
misdiagnosis and inappropriate management [12].

In addition, pharmacovigilance plays a vital role in
identifying and monitoring rare adverse drug reactions,
including chlorthalidone-induced agranulocytosis. Health-
care professionals should report suspected cases to regulatory
authorities and adverse event reporting systems to contribute
to ongoing surveillance and enhance the understanding of drug
safety profiles [13]. Patient education is another key aspect of
managing chlorthalidone therapy and mitigating the risk of
adverse reactions. Patients should be informed about the signs
and symptoms of agranulocytosis and advised to seek immediate
medical attention if they experience any concerning symptoms,
such as fever, sore throat, or unusual bruising [14]. Furthermore,
interdisciplinary collaboration among health-care providers,
including physicians, pharmacists, and hematologists, is essential
in the holistic management of patients with chlorthalidone-
induced agranulocytosis. Close communication and shared
decision-making facilitate optimal patient care and minimize the
risk of adverse outcomes [15].

CONCLUSION

This case emphasizes the importance of considering drug-
induced agranulocytosis as a potential cause of neutropenia in
patients presenting with fever and sore throat, especially in the
context of recent medication changes. Health-care professionals
should be vigilant in monitoring patients for adverse drug
reactions and promptly intervene to prevent life-threatening
complications.

REFERENCES

1. Andersohn F, Konzen C, Garbe E. Systematic review: Agranulocytosis
induced by nonchemotherapy drugs. Ann Intern Med 2007;146:657-65.

2. Harr T, French LE. Toxic epidermal necrolysis and Stevens-Johnson
syndrome. Orphanet J Rare Dis 2010;5:39.

3. Bauer TR, Hai M, Tuschong LM. Bibliography current world literature.
Blood 2006;14:3859-64.

4. Andres E, Maloisel F. Idiosyncratic drug-induced agranulocytosis or acute
neutropenia. Curr Opin Hematol 2008;15:15-21.

5. Lazarou J, Pomeranz BH, Corey PN. Incidence of adverse drug reactions
in hospitalized patients: A meta-analysis of prospective studies. JAMA
1998;279:1200-5.

6.  Chalasani N, Bjornsson E. Risk factors for idiosyncratic drug-induced liver
injury. Gastroenterology 2010;138:2246-59.

7. Lai MN, Lai JN, Chen PC, Tseng WL, Chen Y'Y, Hwang JS, et al. Increased
risks of chronic kidney disease associated with prescribed Chinese herbal
products suspected to contain aristolochic acid. Nephrology 2009;14:227-34.

8. Agarwal R, Sinha AD, Cramer AE, Balmes-Fenwick M, Dickinson JH,
Ouyang F, et al. Chlorthalidone for hypertension in advanced chronic kidney
disease. N Engl J Med 2021;385:2507-19.

9. Van Campenhout A, Lybeert S, Vanderschueren S. Agranulocytosis induced
by chlorthalidone. BMJ Case Rep 2016;24:2015213335.

10. Klein M. Agranulocytosis Secondary to Chlorthalidone Therapy: Report of
a Case. JAMA 1963;184:310-1.

11. Béttiger LE, Furhoff AK, Holmberg L. Drug-induced blood dyscrasias: A
ten-year material from the Swedish Adverse Drug Reaction Committee.
Acta Med Scand 1979;205:457-61.

12. Lally J, Flanagan RJ. Severe neutropenia and agranulocytosis. In: Life-
Threatening Effects of Antipsychotic Drugs. Cambridge: Elsevier Academic
Press; 2016. p. 105-48.

13. Rattay B, Benndorf RA. Drug-induced idiosyncratic agranulocytosis-
infrequent but dangerous. Front Pharmacol 2021;13:727717.

14.  Sernoskie SC, Lobach AR, Kato R, Jee A, Weston JK, Uetrecht J. Clozapine
induces an acute proinflammatory response that is attenuated by inhibition
of inflammasome signaling: Implications for idiosyncratic drug-induced
agranulocytosis. Toxicol Sci 2022;1:70-82.

15. AsaiY, Yamamoto T, Abe Y. Comprehensive Analysis of Antibiotic-Induced
Agranulocytosis using the Japanese Adverse Drug Event report Database.
Authorea Preprints; 2021.

Funding: Nil; Conflicts of interest: Nil.

How to cite this article: Ali M, Vigar U. A rare case of drug-induced
agranulocytosis: A challenging diagnosis and management approach.
Indian J Case Reports. 2024;10(9):277-279.

Vol 10 | Issue 9 | September 2024

Indian J Case Reports 279



