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ABSTRACT

Background: Linezolid is an oxazolidinone
antibiotic commonly used for treating serious Gram-
positive bacterial infections, including MRSA.
Although effective and generally well tolerated,
prolonged therapy may cause hematological adverse
effects, including thrombocytopenia, anemia,
leukopenia, and rarely pancytopenia due to
reversible bone marrow suppression.

Case Presentation: A 62-year-old male receiving
linezolid 600 mg twice daily for 31 days for MRSA
diabetic foot osteomyelitis developed fever,
generalized weakness, gingival bleeding, and
bruising. Laboratory evaluation revealed severe
pancytopenia with hemoglobin 6.8 g/dL, leukocyte
count 1.2 x 10°L, and platelet count 18 x 10°L.
After excluding other causes, linezolid-induced
pancytopenia was diagnosed. Linezolid was
discontinued, and supportive treatment with blood
transfusions, filgrastim, and alternative
antimicrobial therapy resulted in complete recovery.
Conclusion:

Prolonged linezolid therapy requires regular
hematological monitoring. Early detection and
prompt drug withdrawal can prevent severe
complications and ensure favorable patient
outcomes.

Keywords: Linezolid; Pancytopenia; Bone
marrow suppression; Adverse drug reaction; MRSA;
Oxazolidinone antibiotic; Hematological toxicity.

I. INTRODUCTION

Linezolid is an important antibiotic
belonging to the oxazolidinone group and is widely
used for the treatment of serious infections caused
by resistant Gram-positive bacteria. It is particularly
effective against methicillin-resistant
Staphylococcus aureus (MRSA) and vancomycin-
resistant Enterococcus (VRE) infections. Due to its
excellent tissue penetration, good oral absorption,
and availability in both oral and intravenous forms,
linezolid is commonly prescribed for skin and soft
tissue infections, pneumonia, diabetic foot
infections, osteomyelitis, and other difficult-to-treat
bacterial infections. Unlike many antibiotics,
linezolid has a unique mechanism of action by
preventing bacterial protein production through
binding to the 50S ribosomal subunit. This makes it
a valuable option when other antibiotics are
ineffective or resistance limits treatment choices.!

Although linezolid is considered an
effective and relatively safe antibiotic, its use is
associated with several adverse effects, especially
when treatment is continued for a longer duration.
Commonly reported adverse reactions include
nausea, diarrhea, headache, and gastrointestinal
discomfort. However, prolonged therapy, usually
beyond two weeks, has been linked with more
serious complications such as thrombocytopenia,
anemia, leukopenia, peripheral neuropathy, optic
neuropathy, and lactic acidosis. Among these
complications, bone marrow suppression leading to
pancytopenia is uncommon but clinically important
because it affects all three major blood cell lines,
including red blood cells, white blood cells, and
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platelets. If not recognized early, this condition may
increase the risk of bleeding, infections, and other
life-threatening complications.#

The exact mechanism responsible for
linezolid-induced pancytopenia is not completely
understood; however, it is believed to be related to
the effect of linezolid on mitochondrial protein
synthesis in human bone marrow cells. Since
bacterial ribosomes and human mitochondrial
ribosomes share structural similarities, linezolid
may interfere with normal blood cell production
when exposure is prolonged. Several factors,
including longer treatment duration, advanced age,
kidney dysfunction, chronic illness, and baseline
low blood cell counts, may increase the risk of
hematological toxicity. Therefore, patients receiving
extended linezolid therapy require careful
monitoring, particularly regular complete blood
count assessments, to identify early changes and
prevent severe complications.>!

In clinical practice, linezolid-induced
pancytopenia is often reversible after early
recognition and discontinuation of the medication.
However, delayed diagnosis may result in serious
outcomes  requiring  hospitalization,  blood
transfusions, growth factor therapy, and intensive
supportive management. The present case describes
a patient who developed severe pancytopenia after
prolonged linezolid therapy for MRSA-associated
diabetic foot osteomyelitis. This report highlights
the importance of awareness among healthcare
professionals regarding this rare adverse drug
reaction and emphasizes the need for appropriate
monitoring strategies during long-term linezolid
treatment. Early identification, prompt withdrawal
of the suspected drug, and timely supportive care
can significantly improve patient recovery and
reduce the risk of severe hematological
complications.[”8]

CASE PRESENTATION

Patient Demographics

A 62-year-old male, weighing 74 kg with a
body mass index (BMI) of 26.1 kg/m?, presented to
the emergency department with complaints of
generalized weakness, fever, bleeding gums, and
easy bruising. He was a known case of type 2
diabetes mellitus and hypertension. The patient had
been receiving oral linezolid (600 mg twice daily)
for the treatment of chronic diabetic foot
osteomyelitis for the preceding 31 days. He had no
previous history of hematological disorders or
malignancy.

Chief Complaints
The patient presented with the following complaints
for the past 5 days:
e  Progressive generalized weakness
e Fatigue and reduced exercise tolerance
e Intermittent low-grade fever
e Bleeding from the gums while brushing
teeth
e FEasy bruising over both upper and lower
limbs
e Decreased appetite
e  Mild shortness of breath on exertion
He denied any history of hematemesis, melena,
hematuria, epistaxis, or significant weight loss.

History of Present Illness

The patient had been diagnosed with chronic
diabetic foot osteomyelitis approximately one month
prior to admission. Culture and sensitivity testing of
wound specimens revealed methicillin-resistant
Staphylococcus aurcus (MRSA), for which oral
linezolid 600 mg twice daily was initiated based on
antimicrobial susceptibility results. The patient
showed significant improvement in local wound
healing during the initial three weeks of therapy and
reported no adverse effects.

Around the fourth week of treatment (Day 26), he
developed progressive fatigue and generalized
weakness, which gradually worsened over the
following few days. Subsequently, he experienced
intermittent fever, spontaneous bruising over the
extremities, and bleeding gums. There was no
history of recent viral illness, gastrointestinal
bleeding, trauma, or exposure to toxic chemicals.
Due to worsening symptoms, he presented to the
emergency department for further evaluation.

On admission, complete blood count revealed severe
pancytopenia involving all three hematopoietic cell
lines. Considering the temporal relationship between
prolonged linezolid therapy and the onset of
cytopenias, linezolid-induced bone  marrow
suppression was suspected.

Past Medical History
The patient had a 15-year history of type 2 diabetes
mellitus  managed with insulin and oral
hypoglycemic agents. He had been diagnosed with
hypertension 10 years earlier, which was well
controlled with antihypertensive medication.
His medical history also included:

e Chronic diabetic foot ulcer

e  Chronic osteomyelitis of the right foot

e Diabetic peripheral neuropathy
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Medication History
At the time of admission, the patient was receiving the following medications:
Medication Dose Indication
Linezolid 600 mg orally twice daily MRSA osteomyelitis
Metformin 500 mg twice daily Type 2 diabetes mellitus
Human insulin As per sliding scale Glycemic control
Amlodipine 5 mg once daily Hypertension
Aspirin 75 mg once daily Cardiovascular prophylaxis
Atorvastatin 20 mg once daily Dyslipidemia
Social History Allergy History

The patient was married and lived with his family.
He was independent in activities of daily living
before the onset of his current illness.
He denied:

e Cigarette smoking

e  Alcohol consumption

e Recreational drug use

e Recent travel

e  Exposure to infectious diseases
His dietary history was adequate, with no evidence
of nutritional deficiencies or recent changes in food
intake.

Occupational History

The patient was a retired school teacher. Throughout
his career, he had no occupational exposure to
ionizing radiation, pesticides, benzene, industrial
solvents, heavy metals, or other chemicals known to
cause bone marrow toxicity.

Family History
There was no family history of:

e Hematological malignancies
Bone marrow failure syndromes
Bleeding disorders
Autoimmune diseases
Hereditary blood disorders

Laboratory Investigations

Complete Blood Count on Admission

The patient reported no known allergies to
medications, foods, or environmental allergens. He
had previously received several antibiotics without
experiencing hypersensitivity reactions. There was
no history of drug-induced skin rash, anaphylaxis, or
severe allergic reactions.

Physical Examination
On admission, the patient's vital signs were as
follows:
Temperature: 38.4°C
Blood pressure: 124/76 mmHg
Pulse rate: 104 beats/minute
Respiratory rate: 20 breaths/minute

e Oxygen saturation: 98% on room air
General examination revealed marked pallor,
multiple petechiae over both lower limbs,
ecchymotic patches over the forearms, and bleeding
from the gingival mucosa. No icterus, cyanosis,
clubbing, lymphadenopathy, or pedal edema was
observed.
Systemic examination showed normal
cardiovascular and respiratory findings. Abdominal
examination revealed no hepatomegaly or
splenomegaly. Neurological examination was
unremarkable except for findings consistent with
diabetic peripheral neuropathy.

Parameter Patient Value | Reference Range
Hemoglobin 6.8 g/dLL 13-17 g/dL
Total Leukocyte Count 1.2 x 10°/LL 4.0-11.0 x 10%/L
Absolute Neutrophil Count 0.4 x 10°/L. 2.0-7.5 x 10°/L
Platelet Count 18 x 10°/L 150-450 x 10°/L
Hematocrit 21% 40-50%
Mean Corpuscular Volume 90 fL 80-100 fL.
Mean Corpuscular Hemoglobin 30 pg 27-33 pg
Mean Corpuscular Hemoglobin Concentration 33 g/dL 32-36 g/dL
Reticulocyte Count 0.5% 0.5-2.5%

DOI: 10.35629/4494-1104963969

| Impact Factor value 7.429 ISO 9001: 2008 Certified Journal

Page 965



e J
N

1JPRA Journal

International Journal of Pharmaceutical research and Applications
Volume 11, Issue 4, Jul.-Aug. 2026, pp:963-969 www.ijprajournal.com

Biochemical Investigations

Parameter Result Reference Range
Serum Creatinine 1.1 mg/dL 0.6-1.3 mg/dL
Blood Urea Nitrogen 22 mg/dL 7-20 mg/dL
AST 28 U/L <40 U/L
ALT 30 U/L <41 U/L
Alkaline Phosphatase 88 U/L 40-129 U/L
Total Bilirubin 0.8 mg/dL 0.3-1.2 mg/dL
Serum Ferritin 180 ng/mL 30-400 ng/mL
Serum Iron 90 pg/dL 60-170 pg/dL
Vitamin B12 460 pg/mL | 200-900 pg/mL
Serum Folate 9.5 ng/mL >4 ng/mL
Lactate Dehydrogenase 180 U/L 140-280 U/L
C-Reactive Protein 22 mg/L <5 mg/L
Erythrocyte Sedimentation Rate | 38 mm/hour <20 mm/hour

Peripheral Blood Smear
Peripheral smear examination demonstrated
normocytic normochromic anemia with marked
leukopenia and severe thrombocytopenia. No blast
cells, schistocytes, atypical lymphocytes, or
hemolytic features were identified.
Bone Marrow Examination
Bone marrow aspiration and biopsy revealed
hypocellular marrow with marked suppression of
erythroid, myeloid, and megakaryocytic precursors.
There was no evidence of leukemia, lymphoma,
myelodysplastic syndrome, metastatic infiltration, or
aplastic anemia.
Microbiological and Serological Investigations
The following investigations were negative:

e  Human Immunodeficiency Virus (HIV)
Hepeatitis B surface antigen
Hepeatitis C antibody
Dengue NS1 antigen and IgM antibody
Malarial parasite smear
Blood cultures
Urine culture

FINAL DIAGNOSIS

The final diagnosis was linezolid-induced
pancytopenia secondary to reversible bone
marrow  suppression following  prolonged
treatment with linezolid for methicillin-resistant
Staphylococcus aureus (MRSA) osteomyelitis. The
diagnosis was established based on the clear
temporal relationship between more than four weeks
of linezolid therapy and the onset of severe anemia,
leukopenia, and thrombocytopenia. Other potential
causes, including viral infections, nutritional
deficiencies, autoimmune diseases, hematological
malignancies, and aplastic = anemia, were
systematically excluded through laboratory and

bone marrow investigations. The patient's blood
counts improved steadily after discontinuation of
linezolid and supportive treatment, confirming the
diagnosis of a probable linezolid-induced adverse
drug reaction.

1I. TREATMENT

Following the diagnosis of linezolid-
induced pancytopenia, linezolid (600 mg orally
twice daily) was immediately discontinued because
of the strong suspicion of drug-induced bone
marrow suppression. The patient was admitted to
the medical ward and managed collaboratively by
the infectious disease, hematology, and clinical
pharmacy teams. Since treatment of methicillin-
resistant Staphylococcus aureus (MRSA)
osteomyelitis remained necessary, linezolid was
replaced with intravenous daptomycin at a dose of 6
mg/kg once daily (approximately 450 mg/day for a
74 kg patient) based on culture sensitivity results.
Weekly monitoring of  serum creatine
phosphokinase (CPK) and renal function tests was
performed throughout daptomycin therapy to detect
potential adverse effects.

On admission, the patient had severe
symptomatic anemia with a  hemoglobin
concentration of 6.8 g/dL, accompanied by
generalized weakness, fatigue, and exertional
dyspnea. To correct the anemia and improve
oxygen-carrying capacity, two units of leukocyte-
reduced packed red blood cells (PRBCs) were
transfused over 3—4 hours per unit with close
monitoring of vital signs before, during, and after
transfusion. Following transfusion, the patient's
hemoglobin improved to 89 g/dL, and his
symptoms of fatigue and weakness gradually
resolved.
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Because the platelet count was critically
low (18 x 10°L) and the patient presented with
active gingival bleeding and petechial hemorrhages,
one unit of single-donor platelet concentrate was
administered. Bleeding manifestations subsided
within 48 hours, and serial platelet counts
demonstrated gradual recovery without the need for
additional platelet transfusions. To accelerate
recovery from severe neutropenia (absolute
neutrophil count: 0.4 x 10%L), filgrastim
(granulocyte colony-stimulating factor) 300 ug was
administered subcutaneously once daily for three
consecutive days. Daily complete blood count
monitoring showed a progressive increase in
neutrophil count, reaching normal levels within one
week.

As the patient was febrile and profoundly
neutropenic at presentation, empirical antimicrobial
therapy for febrile neutropenia was initiated with
intravenous piperacillin-tazobactam 4.5 g every 8
hours while awaiting microbiological culture results.
Blood and urine cultures remained sterile, and the
fever subsided within 72 hours of treatment. The
empirical antibiotic was discontinued after five days
when neutrophil counts improved and there was no
evidence of ongoing systemic infection.

Supportive therapy included oral folic acid
5 mg once daily and methylcobalamin (vitamin
B12) 1500 pg once daily for four weeks to facilitate
bone marrow recovery, although baseline vitamin
levels were within the normal range. Adequate
intravenous hydration with 0.9% normal saline was
maintained, and pantoprazole 40 mg intravenously
once daily was prescribed for gastrointestinal
protection. Paracetamol 650 mg orally as required
(maximum 3 g/day) was used for fever

management. Daily sterile wound dressing and
regular surgical assessment of the diabetic foot ulcer
were continued to promote healing and prevent
secondary infection.

The patient's diabetes mellitus was
managed using a basal-bolus insulin regimen,
consisting of insulin glargine 18  units
subcutaneously at bedtime and regular human
insulin according to a sliding-scale protocol before
meals. Blood glucose levels were monitored four
times daily and maintained within the target range to
optimize wound healing and reduce the risk of
infectious  complications.  Reverse  isolation
precautions, strict hand hygiene, and infection
prevention measures were implemented throughout
hospitalization because of severe neutropenia.

The patient's complete blood count, renal
function, liver function, electrolyte levels, and
inflammatory markers were monitored regularly
during hospitalization. A gradual improvement in
hematological parameters was observed after
discontinuation of linezolid. Hemoglobin increased
from 6.8 g/dL to 10.2 g/dL, total leukocyte count
increased from 1.2 x 10°L to 5.6 x 10°/L, and
platelet count increased from 18 x 10°/L to 162 x
10°/L by the time of discharge. The patient was
discharged after 14 days in a clinically stable
condition with advice to continue weekly complete
blood count monitoring for one month. At the four-
week follow-up visit, all hematological parameters
had returned to normal, the diabetic foot infection
had improved significantly, and there was no
recurrence of pancytopenia, confirming complete
recovery following withdrawal of linezolid and
supportive management.

Drug Dose Route Frequency Duration
Linezolid . . 31 days (before
(Discontinued) 600 mg Oral Twice daily admission)
6 mg/kg
Daptomycin (approximately 450 Intravenous Once daily 14 days
mg)
Piperacillin—
Tazobactam 45¢ Intravenous Every 8 hours 5 days
Filgrastim (G-CSF) 300 ug Subcutaneous Once daily 3 days
Packed Red Blood Cells 2 units Intravenous Single One da
(PRBCs) transfusion administration Y
Single-Donor Platelet L Intravenous Single
Concentrate I therapeutic unit transfusion administration One day
Folic Acid Smg Oral Once daily 4 weeks
Methylcobalamin .
(Vitamin B12) 1500 pg Oral Once daily 4 weeks
Pantoprazole 40 mg Intravenous Once daily 14 days
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Paracetamol 650 mg

As needed
Oral (maximum 3

g/day)

During
hospitalization

o 0,
Normal Saline (0.9% 10001500 mL/day

Intravenous

As required Initial 3-5 days

Sodium Chloride)
. L1 During
Regular Human Insulin Sliding scale Subcutaneous Before meals hospitalizati
ospitalization
. . . Once daily at During
Insulin Glargine 18 units Subcutaneous bedtime hospitalization
IT1. DISCUSSION findings further support the proposed mechanism

The present case highlights a rare but
clinically significant adverse effect of prolonged
linezolid therapy, namely reversible pancytopenia.
Our patient developed severe anemia, leukopenia,
and thrombocytopenia after 31 days of linezolid
treatment for MRSA osteomyelitis. The close
temporal relationship between prolonged antibiotic
exposure and the onset of pancytopenia, together
with complete hematological recovery following
drug withdrawal, strongly supports linezolid as the
causative agent. Similar findings were reported by
Leader et al., who described an 87-year-old patient
developing pancytopenia after six weeks of
linezolid, with blood counts recovering within two
weeks after discontinuation. Likewise, Lakhani et al.
reported a patient with diabetic foot osteomyelitis
who developed pancytopenia on day 26 of therapy,
emphasizing that prompt recognition and
withdrawal of linezolid resulted in complete
recovery. These reports closely resemble our
patient's clinical course and reinforce that prolonged
linezolid therapy requires careful hematological
monitoring.”1%

Bone marrow suppression associated with
linezolid is believed to occur because the drug
inhibits mitochondrial protein synthesis in human
hematopoietic cells, reducing the production of red
blood cells, white blood cells, and platelets. In our
patient, bone marrow examination demonstrated
hypocellularity without evidence of leukemia or
myelodysplastic syndrome, supporting reversible
drug-induced marrow suppression rather than a
primary hematological disease. Parlak et al.
described a similar case in which prolonged
linezolid therapy caused pancytopenia, and bone
marrow suppression resolved after stopping the
drug. Likewise, Zhou et al., while reporting
linezolid-induced pure red cell aplasia, discussed
mitochondrial toxicity as the principal mechanism
underlying hematological adverse effects and
recommended periodic complete blood count
monitoring during extended treatment. These

observed in our patient.[' 12

The successful management of our patient
primarily depended on early discontinuation of
linezolid, blood product transfusions, granulocyte
colony-stimulating  factor administration, and
selection of an effective alternative anti-MRSA
antibiotic. Supportive care led to progressive
improvement in blood counts within one week and
complete hematological recovery during follow-up.
Similar outcomes were observed by Halpern, who
reported complete reversal of linezolid-induced
pancytopenia after discontinuation of the drug
without permanent bone marrow damage. In another
report, Zhang et al. described a patient with
recurrent linezolid-induced thrombocytopenia in
whom platelet counts normalized after stopping
linezolid and providing supportive care. Together
with our findings, these reports demonstrate that
early diagnosis and prompt intervention can
effectively reverse even severe hematological
toxicity associated with linezolid.['>!4]

This case also emphasizes the critical role
of routine hematological surveillance during
prolonged linezolid therapy. Although current
recommendations advise weekly complete blood
count monitoring after two weeks of treatment, this
practice is not consistently followed in routine
clinical care. Earlier laboratory monitoring in our
patient might have detected declining blood counts
before the development of severe pancytopenia.
Zervos et al. demonstrated that thrombocytopenia
and other hematological abnormalities occur more
frequently in patients receiving linezolid for more
than 10-14 days and recommended close laboratory
monitoring throughout therapy. Similarly, Muthamil
et al. highlighted that prompt identification of
hematological toxicity and immediate withdrawal of
linezolid resulted in rapid platelet recovery,
stressing the importance of clinician vigilance. Our
case further supports these recommendations and
underlines the valuable role of clinical pharmacists
in monitoring drug safety and preventing serious
adverse drug reactions.[!>16]
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IV. CONCLUSION

Linezolid-induced pancytopenia is an
uncommon but potentially life-threatening adverse
drug reaction that is most frequently associated with
prolonged therapy exceeding two weeks. This case
demonstrates that early recognition of clinical
symptoms such as fatigue, fever, bleeding
manifestations, and unexplained bruising, along
with prompt laboratory evaluation, is essential for
timely diagnosis. Immediate discontinuation of
linezolid, appropriate supportive care including
blood transfusions and granulocyte colony-
stimulating factor when indicated, and substitution
with an effective alternative antimicrobial resulted
in complete hematological recovery in our patient.
Routine weekly complete blood count monitoring
during extended linezolid therapy should be
considered mandatory, particularly in elderly
patients and those receiving prolonged treatment.
This case further highlights the important role of
clinicians and clinical pharmacists in early
detection, prevention, and management of linezolid-
induced hematological toxicity, thereby improving
patient safety and treatment outcomes.
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