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 Patient: Female, 41
 Final Diagnosis: Coombs negative autoimmune hemolytic anemia
 Symptoms: Dark urine • dizziness • dyspnea
 Medication: —
 Clinical Procedure: Immunoradiometric assay for RBC-IgG 
 Specialty: Hematology

 Objective: Rare disease
 Background: Anemia is a common, important extraintestinal complication of Crohn’s disease. The main types of anemia in 

patients with Crohn’s disease are iron deficiency anemia and anemia of chronic disease. Although patients with 
Crohn’s disease may experience various type of anemia, autoimmune hemolytic anemia (AIHA) in patients with 
Crohn’s disease, especially Coombs-negative AIHA, is very rare.

 Case Report: A 41-year-old woman with Crohn’s disease presented to our emergency room (ER) with dark urine, dizziness, 
and shortness of breath. The activity of Crohn’s disease had been controlled, with Crohn’s disease activity in-
dex (CDAI) score below 100 point. On physical examination, the patient had pale conjunctivae and mildly icter-
ic sclerae. Serum bilirubin was raised at 3.1 mg/dL, lactate dehydrogenase (LDH) level was 1418 U/L and the 
haptoglobin level was <3 mg/dL. Results of direct and the indirect Coombs tests were all negative. We then 
measured the RBC-IgG to evaluate the possibility of Coombs-negative AIHA. The result revealed that RBC-IgG 
level was 352 IgG molecules/cell, with the cut-off value at 78.5 IgG molecules/cell.

 Conclusions: We report a case of Coombs-negative AIHA in a patient with Crohn’s disease with chronic anemia, diagnosed 
by red blood cell-bound immunoglobulin G (RBC-IgG) and treated with steroids therapy.
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Background

Crohn’s disease is a chronic inflammatory disease involving 
any part of the gastrointestinal tract. Anemia is a common 
and serious complication in patients with Crohn’s disease 
[1]. One-third of inflammatory bowel disease patients have 
recurrent anemia [2] and iron deficiency, vitamin B12 defi-
ciency, folic acid deficiency, malnutrition, and inflammation. 
Medications can cause various kinds of anemia in Crohn’s dis-
ease. However, AIHA in patients with Crohn’s disease, espe-
cially Coombs-negative, is very rare. Here, we present a case 
of Coombs-negative AIHA in a patient with Crohn’s disease, 
diagnosed by RBC-IgG.

Case Report

A 41-year-old woman with Crohn’s disease presented to our 
emergency room (ER) with 2-day history of dark urine, dizzi-
ness, and shortness of breath. She had been diagnosed with 
terminal-ileal Crohn’s disease 4 years ago via capsule endos-
copy due to bloody diarrhea at another hospital. Mesalazine 
(1 g/day) had been administering per oral and the activity of 
Crohn’s disease had been controlled, with Crohn’s disease ac-
tivity index (CDAI) score below 100 points and no complaints 
of abdominal pain, tarry black stool, or bloody diarrhea. She 
did not taking other medications except for folic acid and fer-
rous sulfate for chronic anemia, and mesalazine for Crohn’s 
disease. She had no history of mechanical valve replacement 

or family history of hematologic disorders. Recently, she had 
visited a local medical center for evaluation of chronic anemia, 
but the specific cause could not be determined.

On physical examination, the patient had pale conjunctivae 
and mildly icteric sclerae. The liver was palpable below 2 cm 
from the right lower costal margin in the midclavicular line 
and the spleen tip was palpable at the left costal margin, but 
there was no palpable lymph node. Complete blood cell count 
revealed a hemoglobin level of 7.5 g/dL (mean corpuscular 
volume: 95.1 fL, mean corpuscular hemoglobin: 27.5 pg), a 
hematocrit of 27.8%, white blood cell count of 8.77×109/L, 
and 278×109/L platelets. Differential counts for white blood 
cells were 67% neutrophils, 20.4% lymphocytes, 11.7% mono-
cytes, 0.2% eosinophils, and 0.6% basophils. Serum iron, to-
tal iron-binding capacity, and ferritin level were 75 ug/dL, 
195 ug/dL, and 212 ug/dL, respectively. Basic metabolic pan-
els were 140 mmol/L for sodium, 3.9 mmol/L for potassium, 
108 mmol/L for chloride, 6.9 mg/dL for BUN, and 0.5 mg/dL 
for creatinine. Serum bilirubin was elevated at 3.1 mg/dL (di-
rect bilirubin, 0.4 mg/dL). Aspartate aminotransferase was 
111 IU/L and alanine aminotransferase was 18 IU/L. Lactate 
dehydrogenase (LDH) level was 1418 U/L, and the haptoglo-
bin level was <3 mg/dL. The erythrocyte sedimentation rate 
was 11 mm/hr and C-reactive protein was 4.35 mg/dL, with 
no signs of infectious diseases. Abdominal CT (Figure 1) re-
vealed active Crohn’s disease involving the ileum with multi-
ple segmental wall thickening, prominent mucosal enhance-
ment with skip areas in the ileum, and CDAI score was above 

A B

Figure 1.  Abdominal CT reveals active Crohn’s disease involving the ileum, with multi-segmental wall-thickening prominent and 
mucosal enhancement with skip areas in the ileum (A: axial view, B; coronal view).
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200 points. A peripheral blood smear (Figure 2) showed mod-
erate anisocytosis and spherocytosis, with microcytic hypo-
chromic red blood cells. The reticulocyte count was 7.41% 
and reticulocyte production index was 3.05%. There were 
no bite cells, or Heinz bodies. The clinical and hematologi-
cal features were suggestive of hemolytic anemia and the 
patient was admitted to determine the cause of hemolysis. 
Mesalazine was discontinued for 5 days because it could not 
be excluded as contributing to hemolysis, but hemolysis was 
continued. Erythrocyte enzymes (glucose-6-phosphate dehy-
drogenase and pyruvate kinase) and flow cytometric analy-
sis of glycophosphatidylinositol anchored proteins for parox-
ysmal nocturnal hemoglobinuria were normal. The direct and 
the indirect Coombs test result, including anti-Immunoglobulin 
(Ig) G, anti-Ig A, anti-Ig M, anti-C3, and C3d, were all negative. 
We strongly suspected AIHA because of a blood smear with 
morphologic evidence of hemolysis, and serial measurement 
of markers of hemolysis persisted, so we repeated Coombs 
tests and the results were again negative. Finally, we mea-
sured the RBC-IgG by immunoradiometric assay to evaluate 
the possibility of Coombs-negative AIHA. The result revealed 
that RBC-IgG level was 352 IgG molecules/cell, with the cut-
off value at 78.5 IgG molecules/cell [3]. These data supported 
a diagnosis of Coombs-negative AIHA due to the small num-
ber of RBC-IgG, below the threshold, and a direct antiglob-
ulin test that differs from the conventional tube technique. 
We finally diagnosed the patient as having Coombs-negative 
AIHA combined with Crohn’s disease. During hospitalization, 
the patient received 1 mg/kg of oral prednisolone. Two weeks 
later, the patient’s hemoglobin level was improved to 8.6 g/dl 
and there was improvement, with a reduction of the reticulo-
cyte count to 4.5% and LDH to 145 IU. She took 30 mg/day of 
steroids for the next 2 months and there have been no more 
signs of hemolysis. Thereafter, steroid dose was tapered and 
now she did not need steroid for AIHA.

Discussion

Crohn’s disease is a chronic inflammatory disease affecting the 
gastrointestinal tract at any part from the mouth to the anus. The 
etiology of Crohn’s disease is not clear, but it seems to be caused 
by a combination of environmental factors and genetic predis-
position. Besides affecting the gastrointestinal tract, a variety of 
extraintestinal manifestations have been recognized in 20–40% 
of patients with Crohn’s disease [1]. Extraintestinal manifesta-
tions of Crohn’s disease include anemia, erythema nodosum, pe-
ripheral arthropathy, cutaneous ulcerations, and uveitis. Among 
these, anemia is commonly complicating CD, affecting quality of 
life, cognitive function, the ability to work [4]. The main causes of 
anemia in Crohn’s disease are iron deficiency anemia and ane-
mia of chronic diseases. In addition, vitamin B12 deficiency, fo-
lic acid deficiency, and therapeutic drugs like sulfasalazine and 
methotrexate are able to cause anemia in Crohn’s disease[5].

AIHA exists as a primary disorder in CD 50% of cases, and in 
the remaining 50% of CD cases it is associated with other con-
ditions that include lymphoproliferative diseases, autoimmune 
disorders, and drug-induced conditions. Inflammatory bowel 
disease is regarded as an autoimmune disorder, like AIHA [6], 
and autoimmune disorders tend to co-exist [7,8]. The associa-
tion between AIHA and ulcerative colitis is relatively well doc-
umented [9], but the association between AIHA and Crohn’s 
disease appears to be extremely rare [10].

In the diagnosis of AIHA, Coombs test (in conjunction with di-
rect antiglobulin test) remains the main serological assay [11]. 
Coombs-negative AIHA is characterized by laboratory evidence of 
in vivo hemolysis, together with a negative Coombs test performed 
by column agglutination method in patients clinically suspected 
with AIHA. A negative Coombs test result in patients with AIHA 
could be due to low levels of antibodies on red cell membranes, 
the low sensitivity of the conventional Coombs test tube method, 
or other autoantibodies like IgA and IgM. The immunoradiomet-
ric assay for RBC-IgG can be used to diagnose patients in whom 
column agglutination method does not detect low levels of red 
cell autoantibodies. RBC-IgG levels should be measured for the 
diagnosis of Coombs-negative AIHA and the cut-off value used 
should be 78.5 molecules/cell with 100% sensitivity and 94% 
specificity when or if RBC-IgG is measured before treatment [3].

In this case, Coombs-negative non-immune hemolytic anemia 
caused by drugs, toxins, infections, and other hemolytic dis-
eases (e.g., paroxysmal nocturnal hemoglobinuria, hemolytic 
uremic syndrome, and thrombotic thrombocytopenic purpura) 
could be excluded. Autoimmune hemolytic anemia was strong-
ly suspected clinically, despite the negative Coombs test result 
and negative Coombs anti-IgA and anti-IgM. The immunoradio-
metric assay for RBC-IgG was helpful in making a diagnosis of 
Coombs-negative AIHA due to the low RBC-IgG, so we did not 

Figure 2.  Peripheral blood smear shows spherocytosis (black 
arrow), reticulocytosis (red arrow), and microcytic 
hypochromic red blood cells.
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test for the possibility of low-affinity autoantibodies. It is impor-
tant to distinguish Coombs-negative AIHA from other hemoly-
sis because steroid treatment has a major effect on AIHA [12]. 
Coombs-negative AIHA patients respond equally well to steroid 
treatments and generally have a milder course of disease than pa-
tients with Coombs-positive AIHA [11]. Clinically, Coombs-negative 
AIHA seems to be nearly equivalent with Coombs-positive AIHA.

Conclusions

The detection of Coombs-negative AIHA cases is important be-
cause AIHA can be a life-threatening condition involving intense 
hemolysis, shock, and death. Coombs-negative AIHA needs to 
be recognized so that an early diagnosis can be made and ap-
propriate therapy can be given.
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