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Introduction 
 
Zieve’s syndrome, acute extrinsic hemolytic anemia seen in 
alcoholics primarily after a period of binge drinking, is an un-
common condition with a debated pathophysiology.  First 
described by Leslie Zieve in 1958 as a combination of transient 
hemolytic anemia, hyperlipidemia and jaundice in patients with 
alcoholic liver disease, the condition is rare.1 Although the true 
incidence of the disease is unknown, it is assumed to be under-
diagnosed2 given its non-specific presentation, self-limiting 
nature and lack of unique pathognomonic signs or symptoms.3 
In an alcoholic patient with anemia, jaundice, hyperlipidemia, 
and right upper quadrant abdominal pain, Zieve’s Syndrome 
should be considered early to prevent invasive interventions 
and further diagnostic workup.4,5  In addition, laboratory evi-
dence specifically of acute extrinsic hemolytic anemia can help 
aid in the diagnosis.6  
  
Patient Presentation 
 
A 54-year-old male, recently diagnosed with alcoholic hepatitis 
and refractory ascites was admitted to the hospital for 
evaluation for 1 month of recurrent abdominal distension, 
shortness of breath, and lower extremity swelling.  The patient 
reported drinking three cups of vodka and three beers daily 
since he was ten years old.  He had been discharged twice from 
an outside hospital within the two weeks prior to presentation 
where they had performed several paracenteses and transfused 
him five units of packed red blood cells.  He denied bright red 
blood per rectum though he reported having intermittent dark 
stools for several months.  Though he initially denied recent 
alcohol intake, he later admitted drinking just prior to 
presenting to the hospital.  He denied any nonsteroidal anti-
inflammatory drug use and had never undergone endoscopic 
evaluation. On physical examination, patient was chronically 
ill-appearing with bitemporal wasting and scleral icterus.  Heart 
was regular rate and rhythm without murmurs and lungs were 
clear to auscultation bilaterally.  Abdominal exam was signifi-
cant for distension with flank bulging.  The liver was tender to 
palpation and percussed 3 cm below the costal margin with a 
bruit heard over the liver.  Murphy’s sign was negative.  A fluid 
wave was appreciated, and lower extremities had 2+ edema to 
the mid-calf bilaterally.  Laboratory studies were significant 
for: total bilirubin 10.2 mg/dL, conjugated bilirubin 2.7 mg/dL, 
ALT 17 U/L, AST 45 U/L, alkaline phosphatase  118 U/L, 
hemoglobin 8.2 g/dL, hematocrit 25.1%, mean corpuscular 
volume 106.4 fL, platelet 98x10E3/uL, ferritin 1137 ng/mL, 
vitamin B12 1517 pg/mL,  folate 10.2 ng/mL, reticulocyte  

 
 
count 6.82%, lactate dehydrogenase 697 U/L, haptoglobin 
<8mg/dL, direct antiglobulin test negative, cold agglutinin 
screen positive (Titer 1:2), total cholesterol 197 mg/dL, LDL 
117 mg/dL, HDL 61mg/dL, triglycerides 95 mg/dL, vitamin A 
0.1mg/dL, vitamin B1 33 nmol/L, vitamin B6 54.1nmol/L, 25-
hydroxy vitamin D 18 ng/mL, vitamin E 15.2 mg/L, zinc 37 
MCG/ML, and copper 54 MCG/DL.  Hemoglobin downtrended 
to 6.6 mg/dl. Abdominal ultrasound revealed hepatospleno-
megaly, a lobulated liver surface suggesting cirrhosis, and 
ascites.  Endoscopy and colonoscopy did not reveal an obvious 
source of bleeding and demonstrated moderately severe portal 
hypertensive gastropathy and three dimunitive sessile polyps.  
Peripheral smear demonstrated red blood cells of various size 
and shape with majority of them being acantocytes, remarkable 
for presence of spikes on their membranes. Zieve’s Syndrome 
was suspected, and hematology was consulted who agreed with 
the clinical impression.  The patient required two units of 
packed red blood cells during his hospitalization and his hemo-
globin stabilized. 
 
Discussion 
 
Although first defined decades ago, the pathophysiology of 
Zieve’s syndrome remains controversial. In 1958, Zieve pro-
posed a mechanism involving alterations in erythrocyte lipid 
cell membrane composition leading to increased hemolysis.1 
Decades later, Melrose et al discussed an acquired deficiency in 
erythrocyte pyruvate kinase leading to instability and increased 
auto-hemolysis.7  Other theories include vitamin E deficiency 
and hypophosphatemia leading to decreased adenosine triphos-
phate levels in erythrocytes, both of which lead to auto-
hemolysis.8 The actual cause of disease is still not well 
understood or agreed upon. 
 
An equally challenging aspect of this disease is recognizing it 
amongst numerous more common diagnoses. In particular, right 
upper quadrant pain and anemia are both nonspecific findings. 
Acute right upper quadrant abdominal pain with anemia 
specifically in alcoholics has a broad differential (Table 1). 
Cholecystitis, alcoholic hepatitis and pancreatitis are all 
diagnoses that are concerning in this patient population. Other 
etiologies of abdominal pain such as gastric disease, any small 
or large intestinal pathology or appendicitis remain possi-
bilities.  Misdiagnosis can lead to unnecessary and potentially 
harmful invasive procedures.4-6  
 



  
 
The finding of anemia in alcoholics is concerning for bleeding 
though this was ruled out in our patient. Additionally, alcohol 
abuse can cause anemia by directly and indirectly affecting red 
blood cell production.  A directly toxic, dose dependent effect 
of alcohol on bone marrow leads to suppression of blood cell 
production. Often simultaneously, alcohol can directly con-
tribute to the formation of structurally abnormal red blood cell 
precursors. Large intracellular vacuoles and ringed sideroblasts 
are seen in alcoholics, the latter of which causing a decreased 
number of functional, mature red blood cells.9 Indirectly, 
alcohol abuse causes multiple nutritional deficiencies impact-
ing red blood cell production and structure, including folate, 
B12 and iron deficiency.9 

  
The unique feature of Zieve’s syndrome among all of these 
previous diagnoses is the presence of an acute onset, extrinsic, 
non-immune hemolytic anemia.3 As in our patient, acantho-
cytes are typically found on peripheral blood smear.10 A 
negative Direct Antiglobulin Test, elevated Lactate Dehy-
drogenase, Unconjugated Bilirubin, and Reticulocyte Count, 
and decreased Haptoglobin further support the presence of non-
immune hemolysis and were all observed with our patient. 
Obtaining a peripheral blood smear early in a patient’s clinical 
course and further laboratory testing looking for evidence of 
hemolytic anemia will aid in narrowing the differential.  
 
Zieve’s syndrome has also been characterized in association 
with vitamin E deficiency and hyperlipidemia. However, 
neither were present in our patient. Other reports have also 
acknowledged that hyperlipidemia is not always seen on 
presentation, as it is transient and can decrease before anemia 
presents.7 Interestingly, our patient presented with vitamin A, 
vitamin B1, zinc and copper deficiency, with normal levels of 
lipids and vitamin E. To our best knowledge, these laboratory 
results have yet to be described in association with Zieve’s 
syndrome in any publication to date.  
 
Diagnosing Zieve’s syndrome early can avoid invasive tests 
and interventions along with unnecessary workups.3,4 In ad-
dition, these patients are thought to be at higher risk for other 
complications such as myalgias, acute renal failure and intra-
cranial hemorrhages.3,5,11 Once the condition is diagnosed, 
these other consequences can be better anticipated and treated 
if necessary. Supportive therapy, such as blood transfusions, 
fluids and nutritional supplementation, and alcohol cessation 
are the only known treatments for this transient anemia.  In our 
case, hospitalization with alcohol cessation and repletion of 
blood products led to stabilization of the patient’s hemoglobin. 
Nutritional supplementation was stressed, and social work was 
involved to help facilitate the patient’s alcohol abstinence 
efforts. Emphasis should be placed on sustained alcohol 
abstinence as this disease can recur with continued alcohol 
use.11 

  
Conclusion 
 
Zieve’s syndrome is a rare, transient hemolytic anemia char-
acterized by RUQ pain, anemia, and hyperlipidemia in an 

alcoholic patient.  We report a patient with RUQ abdominal 
pain, hemolytic anemia, and chronic alcohol abuse, who was 
found to have this syndrome.  Given its non-specific presenta-
tion, accurate identification of hemolytic anemia can be helpful 
when working with these patients.  
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