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Introduction

Rare cases of autoimmune hemolytic anemia (AHA) associated with using 
ciprofloxacin or hydrochlorothiazide alone have been reported before. 

However, concomitant use of both drugs could lead to a severe clinical 
condition. 

The present study provides the case of acute kidney injury (AKI) following AHA 
after three days usage of ciprofloxacin and hydrochlorothiazide.
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Introduction

A 42‐year‐old Iranian woman with no significant medical history came to a physician with a complaint of dysuria 
and frequency . 

On examination, the blood pressure was 140/80 mmHg, and there were no signs of fever, flank or abdominal 
tenderness, and costovertebral angle (CVA) tenderness. Thus, routine blood tests, urine analysis (U/A), and urine 
culture (U/C) were requested. 

 The tests revealed :

Hemoglobin (Hb) 13.8 g/dL

 Platelet count 228000

White blood cell (WBC) count 8500

 Blood urea nitrogen (BUN) 12 mg/dL

 Creatinine 0.8 mg/dL

 U/A and U/C positive for infection.

 Then, half a pill of hydrochlorothiazide daily due to high blood pressure, and ciprofloxacin 500 mg twice a day 
due to dysuria and frequency, were prescribed  .
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Introduction

Three days after using the above drugs, the patient presented to the emergency 
department of our hospital with symptoms : 

Fatigue

 lethargy

 Nausea 

 Vomiting

Ataxia

 Oliguria

 Dark urine

Jaundice
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Introduction

Early laboratory findings after hospital admission :
 Hb of 7 g/dl(mcv:86)

 Platelet count  210,000

 White blood cell (WBC) count 9800

 Blood urea nitrogen (BUN) 100 mg/dL

 Creatinine 6.8 mg/dL

 Coombs test direct (4+) and indirect (2+) 

 High level of lactate dehydrogenase (LDH) (820 IU/L)

 Hyperbilirubinemia (total: 3 and direct: 1.2 mg/dL). 

 Erythrocyte sedimentation rate (ESR) 80 mm/hr

 C-reactive protein (CRP) 18 mg/L

 PT&PTT&INR normal

 G6PD normal

 Urine analysis showed 2+ blood, 4-6 RBC, and cola-colored urine. 

 Hyperkalemia (5.2 mEq/L)

 Hyperphosphatemia (6.2 mg/dL)
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Introduction

The secondary assessments, including ANA, Anti-dsDNA, complement components C3, C4, 
and CH50, c-ANCA, p-ANCA, SPEP, UPEP, Hb electrophoresis, G6PD level, CPK, 
amylase, lipase, alkaline phosphatase (ALP), ALT, AST, HBS-Ag, HCV, HAV, and HIV that 
all were normal.

Based on findings including hemolytic anemia with a :

Hb of 7 g/dl

 Positive direct (4+) and indirect (2+) Coombs test

 High level of LDH (820 IU/L) 

Hyperbilirubinemia (total: 3 and direct: 1.2 mg/dL) 

 Cola-colored urine

which are evidence of acute hemolysis, and the recent drug history of simultaneous use of 
hydrochlorothiazide and ciprofloxacin, drug-induced acute autoimmune hemolytic 
anemia (DIAHA) was diagnosed and following that Acute kidney injury (AKI) occurred
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Introduction

Three consecutive days of 500 mg intravenous methylprednisolone, followed by 1 mg/Kg 
oral prednisolone was prescribed. 

Further, to control AKI, the patient underwent 4 sessions of hemodialysis, and due to the 
drop in hemoglobin (Hb=6.3 g/dL), she also received one unit of the packed cell under 
dialysis.

Fortunately, she was discharged with Cr 1.7 mg/dL, Hb 9 g/dL, and taking 50 mg oral 

prednisolone a day.
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Discussion

Drug-induced immune hemolytic anemia (DIIHA) is a rare and potentially fatal side effect 
of many drugs, with a prevalence of approximately one case per million per year 

In DIIHA, immune complexes bind to the red blood cell membrane, leading to 
intravascular hemolysis (immune-mediated reaction). 

DIIHA has two types, drug-dependent, and drug-independent. 

In the first category, antibodies cause hemolysis in the presence of drugs (drug-dependent).In 
this case, the drug or its metabolite binds to macromolecules on the surface of red blood 
cells, which act as antigens for the immune system. 

And in the second category, the presence of the drug causes the production of antibodies, but 
the antibodies also cause hemolysis in the absence of the drug. (drug-independent)
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Discussion

Previously, 14 case report studies about DIIHA by ciprofloxacin or hydrochlorothiazide have 
been published, which were reviewed in the present study.

 Among these 14 articles, five papers were about hydrochlorothiazide, and nine others 
were about ciprofloxacin. 

Regarding five cases of hydrochlorothiazide, four were male and one female. The mean age 
of these people was 55 years (ranged 24 to 77 years old). All five patients developed AHA 
after taking hydrochlorothiazide .

Generally, the treatment included discontinuation of hydrochlorothiazide, use of prednisone 
or methylprednisolone, and supportive care. 

In a study conducted in 2021, two doses of IVIG were also prescribed in addition to above.

 The prognosis of four patients was good, although one died
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Discussion

The patient was started on Prednisone 1 mg/kg daily and two doses of intravenous immunoglobulin (IVIG).
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Discussion

Eight hours later the patient had severe retching, midepigastric pain of sudden onset, followed closely by cardiac arrest. 
The hemoglobin at this time was 6.0 g/dL.Autopsy failed to reveal the cause of death. The heart weighed 650 g. There was 
left ventricular hypertrophy and mild coronary atherosclerosis.
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Discussion

Of nine patients who had complications after taking ciprofloxacin, six were male, and three 
were female. 

Their mean age was 63 years (ranged 30 to 88 years old). Two patients suffered from 
interstitial nephritis and hemolytic anemia simultaneously. 

The first case was a 54-year-old woman who recovered after treatment with prednisolone.
Laboratory evidence showed that the patient had G6PD enzyme deficiency .

The second case was a 79-year-old man. His hemolytic anemia was treated with 
ciprofloxacin cessation and taking steroids, but the acute interstitial nephritis was irreversible 
and progressed to end-stage renal disease .

Two other patients had complications of thrombocytopenia and hemolytic anemia
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Discussion
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Discussion
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Discussion

The evaluation of the clinical picture then suggested an initial diagnosis of thrombotic 
thrombocytopenic purpura (TTP). 

Accordingly, the patient was rehydrated (500 mL/3 hours), plasma exchange was 
programmed and a treatment with methylprednisolone 2 g i.v. was started.

Owing to temporary unavailability of plasma exchange, to start plasma infusion (1200 mL/4 
hours), which is regarded as appropriate intervention for patients with TTP when plasma 
exchange is not readily available .

 Moreover, considering the possibility of an immune-mediated thrombocytopenia, gamma 

globulins 70 g iv were administered.
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Table 1. Reported cases of AHA induced by ciprofloxacin

Table 1. Reported cases of AHA induced by ciprofloxacin

Case Year Sex/Age (years) Underlying disease
Concomitant 

medication
Duration* Complications Treatment Response

1

1995

F/65 Degenerative osteoarthritis Diclofenac 9 weeks AHA Discontinue ciprofloxacin & diclofenac, 

supportive care, prednisolone

Good

2

1997

M/42 CLL Methylprednisolon

e

4 days AHA, Thrombocytopenia Treatment was

changed to an oral combination of 

ampicillin and sulbactam

Good

3

1999

F/54 RA, Total knee replacement methotrexate, 

NSAID, Atenolol, 

Ranitidine, 

2 days AHA

Interstitial nephritis

Discontinue ciprofloxacin, supportive 

care

Prednisolone, ranitidine, phosphate 

binders

Good

4

2002

M/53 ALL Doxorubicin

Vincristine, 

L-asparaginas, 

prednisone 

2 days HUS Discontinue ciprofloxacin, plasma 

exchange, hemodialysis

Good

5

2002

M/79 HTN, tuberculous pleurisy, right 

pneumectomy

for a giant tuberculoma.

Felodipine, 

lormetazepam

5 days AILD First methylprednisolone, then systemic 

chemotherapy

Good

6

2003

M/79 - - unknown AHA

interstitial nephritis 

Discontinue ciprofloxacin, steroid, 

supportive treatment, hemodialysis

AHA improve, AIN was 

irreversible

7

2008

M/30 - - 3 days AHA

thrombocytopenia 

Supportive treatment

Plasma exchange, plasma infusion 

methylprednisolone, gamma

globulins, tranexamic acid

Poor

8

2009

M/76 Emphysema,

hypercholesterolemia, HTN

ticarcillin/clavulani

c acid

Unfractionated 

heparin

4 days DITP Discontinue ciprofloxacin Good

9

2010

F/88 Colorectal cancer, HTN, G6PD, 

Mediterranean deficiency

Capecitabine,irinot

ecan, bisoprolol, 

lercanidipine, 

irbesartan

2 days Intravascular hemolysis 

secondary to G6PD, 

Mediterranean deficiency

Supportive care, discontinue 

ciprofloxacin, replaced

with piperacillin tazobactam 

Good

* Duration of drug consumption before AHA
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Table 2. Reported cases of AHA induced by hydrochlorothiazide

Table 2. Reported cases of AHA induced by hydrochlorothiazide

Case Year

Sex/Ag

e

(years)

Underlying disease
Concomitant

medication
Duration* Complications Treatment Response

1

1976

M/67 HTN Methyldopa 4 years 3 episodes of AHA Discontinue HCTZ & 

Methyldopa, Supportive 

care

Good

2

1981

M/24 HTN Methyldopa 18months AHA, Renal failure Supportive care

methylprednisolone,

hemodialysis 

Good

3

1984

M/53 Essential HTN Methyldopa 18months

(Dose increase 

one month ago)

AHA prednisone Poor

4

1988

F/53 HTN Methyldopa 10 days AHA Discontinue HCTZ & 

Methyldopa, Supportive 

care

Good

5

2021

M/77 CAD, HTN, CABG, 

Hyperlipidemia

- 2 days DIAHA Discontinue HCTZ

Prednisone, Supportive 

care, Two doses of IVIG

Good
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Conclusion

Fluoroquinolones, which are broad-spectrum antibiotics, can autoimmune hemolytic 
anemia (AHA) cause isolated thrombocytopenia, thrombotic thrombocytopenic 
purpura (TTP), hemolytic uremic syndrome (HUS), and bone marrow failure .

Further, Hydrochlorothiazide and other thiazide diuretics are associated with DIIHA. 

Rare cases of autoimmune hemolytic anemia (AHA) associated with using 
ciprofloxacin or hydrochlorothiazide alone have been reported before. 

However, concomitant use of both drugs could lead to a severe clinical condition. 
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