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Abstract: 

Mixed autoimmune hemolytic anemia (AIHA) is characterized by hemolysis with the coexistence of warm and cold 

autoantibodies. It is a relatively rare condition, accounting for 6.5-8.3% of AIHA cases. It is diagnosed by identifying IgG 

and C3d with cold agglutinins on monospecific direct antiglobulin testing. We present a unique case of a 69-year-old female 

who developed mixed hemolytic anemia while she was being treated for chronic idiopathic thrombocytopenic purpura 

(ITP). 
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  Introduction 

A 69-year-old female with a history of ITP and anemia was sent to the 

emergency room by her hematologist to receive a blood transfusion for 

low hemoglobin found in outpatient labs. It was associated with fatigue, 

generalized weakness, and shortness of breath. On review of systems, she 

denied having any abnormal bleeding, bruising, dark stools, fever, chest 

pain, palpitations, paroxysmal nocturnal dyspnea, abdominal pain, 

urinary symptoms, rash, or joint pain. Additional medical history included 

hypertension, hyperlipidemia, anxiety, depression, and acid reflux. Home 

medications included 60 mg oral prednisone daily and Romplostin weekly 

for ITP, along with Metoprolol, Omeprazole, and Paroxetine for her other 

chronic medical conditions. She did not use tobacco or recreational drugs 

and did not drink alcohol.  

Vital signs revealed a heart rate of 110 but were otherwise unremarkable. 

The EKG showed sinus tachycardia. During the physical exam, the patient 

did not appear distressed. However, her skin appeared pale, she had 

scleral icterus, and she was tachycardic on auscultation.  
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Figure 1: Hemolysis during warm autoimmune hemolytic anemia (WAIHM): Antibody-coated red blood cells pass through the spleen, where they are 

engulfed and degraded by macrophages. Some erythrocytes will become microspherocytes due to losing some cell membranes and being released back 

into circulation. Microspherocytes have rigid cellular membranes and lack flexibility, so they ultimately are re-sequestered in the spleen and degraded. 

Alternatively, IgG-coated red blood cells travel to the liver, where weak activation of complement leads to extravascular hemolysis [2] 

Source http://creativecommons.org/licenses/by/4.0/ 

Labs showed a leukocytosis of 34.93k/ul, platelet count of 557k, 

hemoglobin of 6.6g/dl, and hematocrit of 18.4%, which subsequently 

dropped to 5.4 g/dl and 15%, respectively, on repeat blood draw in the 

ED. The complete metabolic panel showed normal values for Blood urea 

nitrogen (BUN), aspartate aminotransferase (AST), and alanine 

aminotransferase (ALT) but elevated total Bilirubin of 6.1 with a direct 

bilirubin of 0.4. Blood sugar was elevated at 183, which was expected 

given steroid usage. The chest radiograph was negative for any acute 

pulmonary process. The patient was COVID-negative. She received one 

unit of packed red blood cells in the emergency room and was admitted 

for further workup.  

Further hematologic workup showed lactate dehydrogenase (LDH) of 690 

(135-214 microliter) and haptoglobin less than 20 (30-200 mg/dl) during 

admission. Immunofixation electrophoresis (IFE) and serum protein 

electrophoresis (SPEP) testing for plasma cell dyscrasias were negative. 

The Direct Antiglobulin Test (DAT), also known as the Direct Coombs 

Test, was positive for C3d and warm antibodies. Cold agglutinin titer was 

greater than 1:512 (normal is less than 1:64). Abdominal ultrasound 

revealed splenomegaly without hepatomegaly. Lower extremity duplex 

was negative for clots, and the echocardiogram showed an ejection 

fraction of 77% with normal right ventricular systolic function and  

elevated right ventricular pressure, suggesting moderate pulmonary 

hypertension. Based on the results, the patient was diagnosed with mixed-

type AIHA.  

Follow up investigation was then conducted to elucidate the cause of 

AIHA. Peripheral  

blood smear showed reticulocytosis of 22% (normal range 0.5 to 2.5%) 

with a normal estimated platelet count of 460k, which was expected given 

that the patient was already on home steroid treatment. Thrombophilia 

testing and hepatitis serology were negative. Serology for HIV, Syphilis, 

CMV, and Mycoplasma pneumonia were likewise negative, while EBV 

IgG was positive with negative IgM. CT scan of the chest and pelvis done 

to rule out a lymphoproliferative process demonstrated splenomegaly but 

was otherwise negative. Bone marrow biopsy was obtained and analyzed 

with cytogenetic karyotyping negative for gross chromosomal 

abnormalities and fluorescent in situ hybridization (FISH) panel study 

negative for chromosomal rearrangements characteristic of 

myeloproliferative disorders and myelodysplastic syndromes. She 

received four units packed-RBCs during admission and was discharged 

on a steroid taper, Romploistosm, and Rituximab once Hb was stable at 

8.5g/dl.

http://creativecommons.org/licenses/by/4.0/
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Figure 2: Non-contrast CT demonstrated splenomegaly, which is consistent with AIHA with splenic sequestration and hemolysis Abdominal 

ultrasound showing splenomegaly measuring 15.5x 15.7x5.4 cm (normal 12x7x5). 

Discussion  

Mixed warm/cold autoimmune hemolytic anemia is a relatively rare 

condition, and current evidence on its optimal management is limited. 

Additionally, the variability in diagnostic criteria across sources further 

complicates both the diagnosis and management of this pathology.[1] 

This is a unique case of mixed warm and cold autoimmune hemolytic 

anemia (AIHA) emerging in a patient with pre-existing ITP. The patient's 

diagnosis was confirmed by a positive Direct Antiglobulin Test (DAT) 

for both IgG and complement C3d, along with a high cold agglutinin 

titer[2,3,4]. The patient's elevated lactate dehydrogenase (LDH) and low 

haptoglobin levels were consistent with a hemolytic process. The 

splenomegaly noted on ultrasound and CT was consistent with splenic 

sequestration and destruction of red blood cells. An echocardiogram was 

performed to assess cardiac function given the anemia. Chronic iron 

deficiency anemia can lead to hyperdynamic circulation and hypoxic 

pulmonary constriction with resultant pulmonary hypertension, as was 

revealed on this patient’s echocardiogram [5]. She was treated with 

steroids, romiplostim, and rituximab, which helped stabilize her 

hemoglobin levels. 

Mixed AIHA involves the simultaneous presence of warm and cold 

autoantibodies and is relatively rare, accounting for 6.5-8.3% of AIHA 

cases [1]. Approximately half of diagnosed cases have no identifiable 

cause [1]. Warm autoantibodies, primarily IgG, typically react at body 

temperature and lead to extravascular hemolysis via splenic macrophage-

mediated destruction [3]. Cold agglutinins, usually IgM, react at lower 

temperatures, triggering complement activation and intravascular 

hemolysis[ 6,7,8].  

The coexistence of warm and cold antibodies can lead to a more severe 

anemia and can present diagnostic and therapeutic challenges [9,10,11]. 

The diagnostic workup includes comprehensive hematologic and 

serologic testing to rule out secondary causes such as lymphoproliferative 

disorders or infections. Standard treatment is with steroids, romiplostim, 

and rituximab. 

Implications for Practice  

This patient was found to have mixed AIHA in the setting of known ITP 

and anemia. This case cautions against anchoring, especially in a complex 

clinical context. Anchoring is a cognitive error where excessive weight of 

information obtained early on impedes one’s ability to change a presumed 

diagnosis in the face of new knowledge [12]. In this case, the patient’s 

acute anemia could have been attributed to their underlying ITP and 

chronic anemia if thorough investigation had not been pursued.  

Limitations and considerations  

One limitation of this case is the absence of a clear underlying cause for 

the mixed AIHA as investigations for secondary causes such as infections, 

lymphoproliferative disorders, and other autoimmune diseases yielded 

negative results. However, it is not unusual for cases of AIHA to be 

idiopathic [13,14]. Although lymphoproliferative disorder was a 

differential in the setting of the patient’s splenomegaly, the bone marrow 

biopsy came out to be negative.  Additionally, the patient was not 

followed for a lengthy interval at the time of this publication, so the long-

term prognosis and potential for relapse in this patient with multiple 

hematologic comorbidities were not determined. [15,16] 

Conclusion  

This case report contributes to the limited literature on mixed AIHA by 

detailing the clinical presentation, diagnostic algorithm, and treatment 

approach for patients with concurrent ITP. The complexity of managing 

such cases necessitates a thorough and multidisciplinary approach. 

Continued documentation and analysis of similar cases will enhance 

understanding and improve management strategies for this rare clinical 

presentation. 
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