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Abstract: Autoimmune hemolytic anemias (AIHAs) are rare and heterogeneous disorders characterized by the destruction of red 
blood cells by warm or cold antibodies. Hemolytic anemia associated with warm antibodies is the most common, whereas cold 
antibodies are rare and infrequent in cases published in the scientific literature. Herein, we present the case of a young patient with 
systemic lupus erythematosus (SLE) and autoimmune hemolytic anemia caused by cold antibodies. Initially, infectious etiology and 
hematological malignancy were considered, which were ruled out. She required management in the intensive care unit due to severe 
hematological involvement and responded well to immunomodulatory therapy. This case illustrates the importance of a strong clinical 
suspicion of AIHA due to cold agglutinins associated with SLE when faced with similar clinical symptoms in order to achieve a timely 
diagnosis and provide optimal therapy. 
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Introduction
Autoimmune hemolytic anemias (AIHAs) are rare and heterogeneous disorders characterized by the destruction of red blood 
cells by warm or cold antibodies.1 Cold-antibody autoimmune hemolytic anemia, also known as cold agglutinin disease when it 
is primary, is a type of hemolysis caused by immunoglobulin M (IgM) antibodies directed against the polysaccharide antigens of 
the red blood cell membrane,2 accounting for 15%–30% of AIHAs.3 The red blood cell-associated glycan that is the target of cold 
agglutinin antibodies are those containing N-polylactosamine.4 Cold agglutinin syndrome is a hemolytic disorder caused by cold 
antibodies; however, it arises as a result of another clinical disease, with systemic lupus erythematosus (SLE) being an 
uncommon cause.5 SLE is a multisystem disease with several clinical presentations,6 including hemolytic anemia, which affects 
less than 10% of patients and is generally caused by warm IgG antibodies. It is rare to detect hemolytic anemia mediated by cold 
antibodies in this disease,7 and the literature contains only a few descriptions of cases of hemolytic anemia caused by cold 
antibodies in SLE.7–9 As a result of the rare association between these two entities, our report is significant.

Case Presentation
A 22-year-old female patient with no relevant medical history was admitted to the emergency room of a third-level clinic for 
clinical symptoms that began 10 days before admission, including intermittent fever up to 39°C, general malaise, headache, 
myalgia, a mild self-limiting rash episode, diarrhea, and occasional emesis. On physical examination, the patient had mild 
pallor, icteric sclerae, supraclavicular and cervical adenopathies, synovitis in bilateral metacarpophalangeal joints, and grade II 
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edema in the lower limbs. Paraclinical testing was performed (Table 1), and infectious etiology and hematological neoplasia 
were ruled out. The classification criteria for SLE were met.10 The patient was anti-DNA negative, a kidney biopsy was 
recommended because of the presence of proteinuria, which was consistent with class II mesangial lupus nephritis.

Autoimmune hemolytic anemia was also confirmed, with laboratory data revealing a cold agglutinin titer Positive dilution 
1/128 at 4°C, hemoglobin 6.2 g/dl, hematocrit 18.1% and monospecific direct antiglobulin strongly positive for C3d and 

Table 1 Clinical Laboratory Findings

Variable Admission Reference Range

Antinuclear Antibodies Positive 1/320 Homogeneous Pattern Negative: Less than 1:160

Anti-DNA antibodies Negative Negative: Titer less than 1:10

Erythrocyte sedimentation rate (mm/H) 105 0–20

C-reactive protein (mg/L) 20.50 0–10

Anti-RNP (U) 41,60 Negative: 0–20

Anti-Sm (U) 22,74 Negative: 0–20

Anti-La / SSB (U) 2,00 Negative: 0–20

Anti-Ro / SSA (U) 29,27 Negative: 0–20

C3 (mg/dl) 57,70 84–160

C4 (mg/dl) 7,00 12–36

Direct Coombs test Positive +++ Negative

Fractionated monospecific direct Coombs test Positive c3d 

Negative IgG

Negative

Cold agglutinins Positive dilution 1/128 at 4°C Negative

Haptoglobin (mg/dl) <8 14–258

Total bilirubin (mg/dl) 2,25 < 1.2

Indirect bilirubin (mg/dl) 1,85 < 0.7

Lactate dehydrogenase (U/L) 1438 208–378

Reticulocytes (%) 6,50 0,5–2,5

Leukocytes (cells/uL) 2.270 4.500–11.000

Neutrophils (cells/uL) 1.140 (50,5%) 55–70

Lymphocytes (cells/uL) 640 (28,1%) 17–45

Monocytes (cells/uL) 210 (9,4%) 3–14

Eosinophils (cells/uL) 10 (0,2%) 1–5

Basophils (cells/uL) 20 (0,9%) 0–2

Hemoglobin (g/dl) 6.2 12.3–15.3

Hematocrit (%) 18.1 36–45

Mean corpuscular volume (fL) 84.2 80–96

Mean corpuscular hemoglobin (pg) 29 27–33

Platelets (cells/uL) 59.000 150.000–450.000
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negative for IgG, leading to the diagnosis of cold agglutinin syndrome.11 The patient was transferred to the intensive care unit 
because of severe hematological involvement, as demonstrated by pancytopenia. Treatment was initiated with dexamethasone 
at a dose of 40 mg intravenously daily for 4 days and hydroxychloroquine at a dose of 200 mg daily orally, and the three cell 
lines showed clinical improvement and hematological recovery without the need for blood transfusions. Renal function 
remained stable and I did not present any other complications. The patient was discharged from the hospital after receiving 
outpatient treatment with prednisone at a dose of 5 mg daily orally, hydroxychloroquine at a dose of 200 mg daily orally and 
mycophenolate mofetil at a dose of 500 mg every 12 hours for one week and thereafter at a dose of 500 mg every 8 hours. She 
made steady progress to her rheumatology follow-up in the outpatient department with no new relapses.

In this case report, all procedures were performed according to the ethical and bioethical standards of the Scientific 
Committee of the Clínica de Occidente and the Declaration of Helsinki of 1964 and its later versions. Informed consent 
was obtained from the study subject prior to her participation and the publication of this study.

Discussion
Autoimmune hemolytic anemia is a rare disease with an annual incidence of 1–3 individuals out of every 100,000.12 

AIHA occurs in 10% of patients with SLE and is generally associated with warm antibodies; cold hemagglutinin disease 
has also been rarely observed. This paper describes the case of a patient with autoimmune hemolytic anemia due to cold 
agglutinins in the context of de novo SLE.

Cold hemagglutination and its association with hemolysis were described for the first time in 1903. The binding of 
antibodies to red blood cells activates the classical pathway of the complement system, which leads to the formation of 
the membrane attack complex and intravascular hemolysis. Furthermore, if the classical pathway fails, erythrocytes are 
opsonized with complement proteins (particularly C3b and C4b), which increase phagocytosis in the liver and spleen, 
leading to extravascular hemolysis.7 Haptoglobin levels were low in our patient, suggesting intravascular hemolysis.

The anti-erythrocyte antibodies in SLE are mainly warm IgG, but mixed AIHA has also been reported. Our case had 
characteristics of cold IgM AIHA.9 Cold agglutinin AIHA can be primary (cold agglutinin disease) or secondary (cold agglutinin 
syndrome) to infections, malignancies, or autoimmune conditions.13 Secondary etiologies other than SLE were ruled out in our 
case.

Corticosteroids result in remission in less than 20% of patients with cold agglutinin disease, and unacceptably high 
maintenance doses are often required to achieve a sustained response in the few responders. Thus, corticosteroid-sparing 
alternatives should be considered, with bendamustine or rituximab being the preferred treatments for these patients.14 

However, in cold agglutinin syndrome, as in the case of our patient, the only established therapy is the treatment of the 
underlying disease.15 In our case, corticosteroids were administered and a favorable clinical and paraclinical response 
was observed, as reported in other similar cases in the literature with an adequate response.7–9

The cases described in the literature are female, generally all in the second and third decades of life; only one case 
was described in a female patient in the fifth decade of life (case 2). In no case was there evidence of a history of 
comorbidities prior to diagnosis. Most cases with short duration of the disease. Case 1, case 3 and our case presented 
hypocomplementemia, which spoke of disease activity. We do not have information on the complement levels of case 2. 
All cases have elevated bilirubin levels at the expense of the indirect. The only case that showed renal compromise due to 
SLE up to the time of diagnosis was ours. All received immunosuppressive treatment with a good response, only case 2 
received biologics with a good haematological response (Table 2).

Table 2 Cases of Hemolytic Anemia Caused by Cold Agglutinin Antibodies Reported in the Literature

Data Case 17 Case 28 Case 39 Index Case

Age 27 years 42 years 17 years 22 years

Sex Female Female Female Female

Disease duration < 1 year < 1 year < 1 year < 1 year

(Continued)
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Conclusion
AIHA due to cold agglutinins associated with SLE is extremely rare, it is key to know other entities that lead to 
confusion in the final diagnosis of this pathology, such as lymphoproliferative and infectious disorders. Given the focus 
on different treatment regimens, the difference between cold agglutinin syndrome and the disease should be clear, since 
in the syndrome the treatment focuses on the management of the underlying disease. Our patient responded strongly to 
management with dexamethasone, hydroxychloroquine and mycophenolate.

Abbreviations
AIHA, autoimmune hemolytic anemia; SLE, systemic lupus erythematosus; IgM, immunoglobulin M.

Table 2 (Continued). 

Data Case 17 Case 28 Case 39 Index Case

Laboratory results

Hemoglobin (g/dL) 8.3 Does not specify 5.1 6.2

Leukocytes (cells/uL) 12.400 6000 9.000 2.000

Platelets (cells/uL) Does not specify Does not specify 244.000 59.000

Creatinine (mg/dL) 1.1 Does not specify 0.7 0.9

Albumin (gr/dL) 2.3 Does not specify Does not specify 4.5

ESR (mm/H) 100 Does not specify Does not specify 105

CRP (mg/L) 12.7 Does not specify Does not specify 20.5

BT / BI (mg/dL) 1.5 / 1.2 3.6/3.1 1.09/ 1 2.25/1.85

LDH (U/L) 586 Does not specify 1052 1438

Immune laboratory values

C3, (mg/dL) 53 Does not specify 76 (Low) 57.70 (Low)

C4, (mg/dL) 10 Does not specify < 7.3 (Low) 7.00 (Low)

Anti-dsDNA, n (%) 90 IU/mL (+) 11 IU/mL (+) Positive Negatives

LA, n (%) Does not specify Does not specify Does not specify Negatives

aCL-IgG, n (%) Does not specify Does not specify Does not specify Negatives

aCL-IgM, n (%) Does not specify 26 U/mL (+) < 10 U/mL Negatives

Anti-B2-GP I IgG, n (%) Does not specify Does not specify Does not specify Negatives

Anti-B2-GP I IgM, n (%) Does not specify Does not specify Does not specify Negatives

Cold agglutinin antibodies 1:0.7000 Cold IgM agglutinin titer level. Positives Positive dilution 1/128 at 4°C

Organ compromise Does not specify Does not specify Does not specify Class II mesangial lupus nephritis

Comorbidities No No No No

Treatment Prednisone Rituximab Methylprednisolone IV Dexamethasone + hydroxychloroquine 

+ mycophenolate mofetil
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