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Abstract

Zieve syndrome is a rare diagnosis seen in patients with chronic al-
cohol use which consists of a distinct clinical triad of hyperlipidemia,
hemolytic anemia, and jaundice. Patients typically have an elevated
reticulocyte count due to the hemolytic nature of the anemia. We pre-
sent the case of a 44-year-old female who was discovered to have an
unusual variant of Zieve syndrome with a normal reticulocyte count,
which was believed to be due to suppression of bone marrow from ex-
cessive alcohol consumption. She was treated with steroids and com-
plete alcohol cessation, with remarkable improvement on subsequent
follow-up. An exhaustive literature review of 31 documented cases
of Zieve syndrome was conducted to better understand the clinical
presentation and overall prognosis of these patients. This case report
and literature review aimed to improve patient outcomes through in-
creased recognition of this underrecognized syndrome.

Keywords: Zieve syndrome; Hyperlipidemia; Hemolytic anemia;
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Introduction

The triad of hyperlipidemia, hemolytic anemia, and jaundice in
the setting of chronic alcohol abuse and liver damage compose
Zieve syndrome [1]. This constellation of clinical findings was
first described by Leslie Zieve in 1957 [2]. It is estimated that
this syndrome is seen in approximately 1 in 1,600 hospital ad-
missions [3]. The exact pathogenesis remains elusive, and our
current knowledge remains confined to multiple hypotheses.
Identification of Zieve syndrome is essential to provide timely
treatment and high-value care without subjecting the patient to
unnecessary testing in the search for a diagnosis.
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The syndrome is slowly gaining recognition in the litera-
ture, and as a result, the clinical significance is not well un-
derstood. We present a rare case of Zieve syndrome with the
unusual finding of a normal reticulocyte count to bring further
awareness of this diagnosis, with an emphasis on the patho-
genesis, presenting symptoms and labs, prognosis, and clini-
cal management. We explain why an unconventional treatment
strategy might prove beneficial in this unique variant. Ad-
ditionally, we reviewed the literature for cases of Zieve syn-
drome dating back to 1958 to better characterize the clinical
presentation and overall survival rates of this condition.

Case Report
Investigations

A 44-year-old female with a past medical history significant
for hypothyroidism and alcohol use disorder, presented with a
complaint of jaundice for the last 10 days. She also reported a
2-month history of weakness and lethargy. A targeted review
of the systems was found to be negative. She reported a history
of drinking three to four glasses of hard liquor every night for
many years. Her only medication was 50 pg of levothyroxine.
In the emergency department, the patient had tachycardia of
103 beats per minute with all other vitals within normal lim-
its. Physical exam was significant for mild tachycardia, scleral
icterus, jaundice, and mild abdominal distension with no fluid
shift noted. She reported no family history of autoimmune dis-
orders or liver disease, no recent blood transfusions, and no
other over the counter medications or herbal supplements.

Diagnosis

Initial laboratory values on admission are shown in Table 1.
Other workup included a blood alcohol level of 0.306%
(reference range < 0.005%), negative beta human chorionic
gonadotropin hormone, normal ceruloplasmin levels and
normal hepatitis panel. Peripheral blood smear showed mild
anemia, mild thrombocytopenia, along with slight anisocyto-
sis, slight macrocytes, moderate target cells. Direct Coomb’s
showed a negative elution test and hence it was not considered
significant by the lab. The anemia was hemolytic and non-im-
mune in origin. Thus, laboratory findings were consistent with
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Table 1. Initial Laboratory Values on Admission

Labs Value (unit) Reference range
White blood cell 4.4 x103/uL 4.5-11.0 x 103/uL
Red blood cell 2.85 x 10%/puL 4.10 - 5.10 x 10%/puL
Hemoglobin 10.2 g/dL 12-16 g/dL
Platelet count 110 x 103/uL 140 - 450 x 103/uL
Total bilirubin 16.9 mg/dL 0.2 - 1.3 mg/dL
Direct bilirubin 12.8 mg/dL 0.0 - 0.3 mg/dL
Alkaline phosphatase 287 U/L 46 - 116 U/L
Aspartate aminotransferase 333 U/L 0-34U/L

Alanine transaminase 25 U/L 10-49 U/L
Reticulocyte count 2.06% 0.40-2.50%
Haptoglobin 1 mg/dL 40 - 280 mg/dL
Lactate dehydrogenase 326 U/L 120 - 246 U/L
Ferritin 2,718.3 ng/mL 7.3 -270.7 ng/mL
Iron 85 ng/dL 50 -170 pg/dL
Total iron binding capacity 157 pg/dL 250 - 425 pg/dL
Transferrin 68 mg/dL 250 - 380 mg/dL
Thyroid-stimulating hormone 39.660 plU/mL 0.550 - 4.780 plU/mL
Gamma glutamyl transpeptidase 461 U/L <38 U/L
Immunoglobulin A 560 mg/dL 40 - 350 mg/dL
Ammonia 76 umol/L 11 - 32 umol/L
Cholesterol 232 mg/dL <200 mg/dL
Triglycerides 249 mg/dL 0 - 150 mg/dL
High-density lipoprotein <20 mg/dL 40 - 60 mg/dL
Low-density lipoprotein 134 mg/dL <100 mg/dL

Zieve syndrome. Hemoglobin continued to downtrend during
the patient’s hospital stay (Table 2).

Treatment

Due to downtrending hemoglobin, gastroenterology was con-
sulted. Additionally, a psychiatry consult was placed for as-
sistance with alcohol cessation. The patient was started on ap-
propriate therapy with furosemide and spironolactone, along
with lactulose. She was monitored for alcohol withdrawal and
counseled extensively on alcohol cessation. She was also rec-
ommended for an outpatient esophagogastroduodenoscopy to
evaluate for varices. Discriminant function [4] was noted to
be elevated at 47 so she was started on a 1-month course of

Table 2. Follow-Up Hemoglobin Values

prednisolone daily. Her condition improved and she was dis-
charged with advice to follow-up with both gastroenterology
and psychiatry as an outpatient.

Follow-up and outcomes

At a follow-up visit 1 month later, the patient abstained from
alcohol and completed the prescribed steroid course. Repeat
labs (Table 3) at this time showed improvement in all three cell
lines and a decrease in the total bilirubin suggesting resolution
of hemolysis.

Table 3. Follow-Up Laboratory Values 1 Month Later

Labs Value Reference range
Hospital day Hemoglobin value (reference range 12 - 16 g/dL) Total bilirubin 4.1 mg/dL 0.2 - 1.3 mg/dL
1 10.2 g/dL White blood cell 9.8 x 103/uL 4.5-11.0 x 103/uL
2 8.5 g/dL Hemoglobin 12.6 g/dL 12 - 16 g/dL
3 7.9 g/dL Platelet count 188 x 103/uL 140 - 450 x 103/uL
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Discussion

Chronic alcohol use predisposes individuals to a wide range
of adverse medical conditions such as macrocytic anemia, al-
coholic hepatitis, and cirrhosis [5]. The goal of our case is to
bring awareness to a rarely documented and an underrecog-
nized complication of alcohol abuse known as Zieve syn-
drome. This disease process was first described by Dr. Leslie
Zieve in 1958 and is composed of a specific constellation of
clinical and laboratory findings which includes hyperlipidem-
ia, hemolytic anemia, and jaundice [2]. The pathophysiology
of Zieve syndrome remains poorly defined, but multiple theo-
ries have been proposed. It is suspected that the hemolysis seen
in these patients results primarily from a profound elevation
in triglycerides. The altered synthesis of lipoproteins, choles-
terol, and fatty acids may induce hemolysis via instability of
the erythrocyte membrane [6]. Recent studies now suggest
that both toxic metabolites from ethanol and alcohol-induced
vitamin E deficiency may also compound the red blood cell
destruction through impaired functioning of crucial metabolic
enzymes [7, 8]. The multifactorial mechanism for red blood
cell destruction directly results in hemolytic anemia, contribut-
ing also to an elevation in unconjugated bilirubin levels. Often
the hyperbilirubinemia that is seen is substantial as concur-
rent alcohol-mediated hepatocellular toxicity induces chronic
cholestatic injury [9].

Clinicians should have a high degree of clinical suspicion
for Zieve syndrome in individuals with a known history of ex-
cessive alcohol use who present with hemolytic normocytic
anemia and hyperbilirubinemia, especially when subsequent
workup is negative for gastrointestinal bleeding. The hemo-
lytic nature of anemia can aid as a useful diagnostic tool to
differentiate Zieve syndrome from isolated cases of alcohol
dependence which often involves macrocytic anemia [10].
While Zieve syndrome typically can be identified by the clas-
sic triad, additional clinical findings may aid in the diagnosis.
For example, abdominal pain was a universal finding seen in
all 20 patients that Leslie Zieve studied [2]. Additional non-
specific symptoms that have been reported in the literature
include fatigue, fever, nausea, and vomiting [11]. Given the
hemolytic nature of anemia, labs generally reveal elevated re-
ticulocyte count, increased lactate dehydrogenase (LDH), and
decreased haptoglobin, with elevations in direct bilirubin and
alkaline phosphatase. Coomb’s test is also negative [12]. The
clinical importance of recognizing this syndrome comes from
the fact that most patients rapidly recover within weeks of al-
cohol cessation [13]. Following alcohol abstinence, there is an
intracellular shift of lipids from the plasma to adipose tissue in
hepatocytes, thus eliminating the hypertriglyceridemia which
is a suspected inciting trigger for the development and propa-
gation of this unique syndrome [12].

The excessive alcohol consumption that is seen in this spe-
cific patient demographic can have toxic effects on the bone
marrow as well. Suppression of hematopoietic stem cells re-
sults in impaired production of all three major cell lines, lead-
ing to decreased production of white blood cells, red blood
cells, and platelets [14, 15]. It is possible that the bone marrow
suppression induced by chronic alcohol use in our patient was
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insufficient to mount a proper response to the hemolytic envi-
ronment in our patient. The most effective treatment for Zieve
syndrome continues to be complete abstinence from alcohol
[16]. Unconventional therapies such as plasmapheresis in a
patient with massive elevations in triglyceride have also been
reported [17]. It is believed that the commonly used scoring
system of Maddrey discriminant function, which screens alco-
holic patients who benefit from steroids, is ineffective in Zieve
syndrome due to the temporary elevations in bilirubin levels
that normalize after alcohol cessation [18]. In fact, the recom-
mendation is to avoid corticosteroids entirely due to a lack of
any proven efficacy [19]. While this may be true for patients
with Zieve syndrome that have functional marrow, our patient
was seen to benefit from both alcohol cessation in addition to
steroids. We believe this to be due to the effect of steroids to
stimulate the release of cells from the bone marrow, which has
been proven in prior studies [20]. Our success mirrors that of
other conditions such as hereditary spherocytosis, where cor-
ticosteroids can result in appropriate elevation in reticulocyte
count with subsequent improvement in hemoglobin [21].

To date, there is a substantial gap in knowledge regard-
ing the clinical presentation and overall prognosis of patients
affected by Zieve syndrome. Following the initial pronounce-
ment of this syndrome by Leslie Zieve in 1958, there have
been over 100 documented cases in the literature. The only
aggregate analysis of these case reports that we identified was
by Liu et al in 2017, with a brief review focusing on the time
period, country of origin, and subtype of each publication [22].
As a result, we aimed to conduct a more thorough review of
documented case reports of Zieve syndrome with an emphasis
on clinical presentation, lab values, and treatment outcomes
while also including any additional cases that were published
after 2017. After an extensive PubMed literature review of all
case reports dating back to 1958 using the search term “Zieve
syndrome”, we identified 31 documented cases [1, 3, 8, 11, 16,
17, 19, 22-31]. Inclusion criteria included: publications dated
after Leslie Zieve’s original manuscript and cases that met all
three components of the clinical triad including hyperlipidem-
ia, hemolytic anemia, and jaundice. Exclusion criteria includ-
ed: articles that were not open access or written in English text.

We document and summarize our findings below (Table
411, 3,8, 11, 16, 17, 19, 22-31], and Table 5, respectively).
Overall, patients that met the triad for Zieve syndrome were
on average 42.2 years of age with 54.8% being male. While
abdominal pain was reported in nearly all of Zieve’s original
20 patients and has historically been considered a classic as-
sociated feature of this syndrome, our analysis demonstrates
that this complaint is seen in just slightly over half of patients.
Over the 31 patients we collected data on, the average initial
triglyceride level was significantly elevated at 822.5 mg/dL. A
majority of patients were anemic with an average hemoglobin
of 8.2 g/dL and all patients reported so far had an elevated re-
ticulocyte count. Overall, we demonstrate that Zieve syndrome
carries a favorable prognosis, with 93.5% [29, 31] of individu-
als being successfully discharged and only two patients expe-
riencing inpatient mortality.

It is important to recognize the typical findings that char-
acterize Zieve syndrome since this diagnosis is relatively un-
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Table 4. Literature Review Findings

Initial

Initial he- Initial re- Initial total Initial

Study g%zrs Sex I:Sd:;l;- friglycer- moglobin ticulocyte bilirubin dire.ct bili- (;Ailslfe at
old) ) ide levels level (g/ count level (mg/  rubin level T
(mg/dL) dL) (%) dL) (mg/dL)
Gitlin, 1969 [23] 48 Male Yes 441 12.5 5.0 10.0 9.0 Yes
Benraad et al, 1977 [24] 28 Male Yes 137.4 8.7 3.7 1.2 0.2 Yes
31 Male Yes 130.0 7.9 5.8 1.6 0.5 Yes
50 Male Yes 3.85 8.0 5.1 1.8 1.0 Yes
33 Female Yes 3.03 8.1 13.5 0.9 0.4 Yes
56 Female No 3.27 8.7 14.0 25.2 20.4 Yes
49 Female Yes 327 6.3 21.0 5.0 3.0 Yes
41 Male Yes 34 8.2 12.2 2.3 1.1 Yes
41 Male No 4.14 7.3 13.2 3.2 1.8 Yes
63 Male No N/A 7.4 5.55 13.5 8.8 Yes
65 Male No 4.71 8.0 20.0 13.1 10.4 Yes
43 Male No 34.7 6.8 5.4 2.1 1.3 Yes
30 Female No 4.05 6.8 8.1 3.6 2.2 Yes
31 Female No 2.7 6.6 8.3 2.2 1.1 Yes
32 Female Yes 4.0 5.8 12.6 1.7 0.7 Yes
29 Male Yes 10.7 7.7 7.6 1.8 0.9 Yes
Pickens et al, 1979 [25] 66 Female No 168.3 5.7 11.5 16.08 N/A No
Martin et al, 1996 [26] 59 Female Yes 1,700.5 8.8 5.8 2.4 N/A Yes
Pilcher et al, 1996 [27] 39 Male Yes 11,4255 132 N/A 1.0 N/A Yes
Piccini et al, 2003 [3] 47 Female Yes N/A 7.7 3.5 4.2 2.3 Yes
Hashmi et al, 2014 [16] 30 Female No 578.0 10.6 8.1 38.0 26.0 Yes
Shukla et al, 2015 [11] 45 Male No N/A 6.5 N/A 16.0 6.3 Yes
Senatore et al, 2016 [19] 32 Male Yes 464 8.5 N/A 20.0 13.0 Yes
Liu et al, 2017 [22] 30 Female No 311.9 7.7 6.1 21.3 13.5 Yes
Gremida et al, 2018 [1] 46 Female Yes 208.0 7.1 11.0 12.0 2.0 Yes
Abughanimeh et al, 2019 [28§] 58 Male Yes N/A 5.5 16.2 4.0 N/A No
Choudhry et al, 2019 [8] 46 Male Yes 4,425.0 12.6 6.2 2.9 2.0 Yes
Achufusi et al, 2020 [29] 31 Female No 8,890.0 8.1 N/A 19.1 8.7 Yes
Gosal et al, 2021 [30] 38 Female Yes 172.0 6.9 5.7 11.2 2.0 Yes
Sams et al, 2022 [17] 30 Male Yes 5,679.0 12.5 N/A 2.1 N/A Yes
Sivanandam et al, 2022 [31] 42 Male No 215.0 8.4 N/A 10.9 4.4 Yes

N/A: not available.

known. A high index of clinical suspicion is warranted in pa-
tients with alcohol use disorder who present with hemolytic
anemia and jaundice. Additionally, a special emphasis should
be placed on studying rare variants, such as our patient with a

Table 5. Summary of Table 4 Findings

normal reticulocyte count, as they might help uncover undis-
covered mechanisms at play. Ultimately, while our data sug-
gest that this condition carries a favorable prognosis with time-
ly identification and treatment interventions, further research

Ab- Initial Initial Initial
Age Sex dominal trielycer- hemo- reticu-  Initial total Initial direct Alive at
g pain . gy globin locyte bilirubin level bilirubin level discharge?
ide levels
present? level count
Average 422 yearsold 54.8% male 58.1% 822.5mg/dL 82 g/dL  9.4% 8.7 mg/dL 5.5 mg/dL 93.5%
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regarding the pathophysiology of this syndrome is needed to
better target future treatment strategies.

Learning points

Our case aims to bring further awareness to the rare combina-
tion of clinical features, along with the complex pathophysiol-
ogy, which underlies Zieve syndrome. Additionally, we present
a unique subtype of Zieve syndrome with bone marrow sup-
pression as demonstrated by a paradoxically low reticulocyte
count which benefited from the use of corticosteroids. Follow-
ing an extensive review of the literature, it is evident that Zieve
syndrome can be promptly identified by the classical triad of
clinical features on presentation including hyperlipidemia,
hemolytic anemia, and jaundice. Additionally, abdominal pain
may not be as reliable of a clinical finding as once previously
thought. We demonstrate that appropriate intervention, pri-
marily alcohol cessation, can result in promising recovery for
these patients. Ultimately, we hope that our contribution to the
knowledge of Zieve syndrome may lead to improved patient
outcomes and a more robust treatment protocol in the future.
We also hope to increase recognition of this rare variant of
Zieve syndrome.
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