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Case Report
A case of chemotherapy induced hemolytic
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Abstract: This study reported a case of hereditary spherocytosis patient presented hemolytic anemia during the
chemotherapy of choriocarcinoma. A female patient aged 28 years old, gestation 5 times and pregnancy twice by
cesarean section (G5P2), and admitted because of 5 months of postpartum vaginal bleeding. She was diagnosed
as choriocarcinoma based on pathology and received uterine curettage. After surgery, she received etoposide,
methotrexate, actinomycin D, cyclophosphamide, vincristine (EMA-CO) chemotherapy and resulted in severe anemia. Peripheral blood smear examination demonstrated a hereditary spherocytosis. EMA-CO chemotherapy was
continued after blood transfusion, combined with γ-globulin intravenous injection, and prednisone treatment. Blood
β-HCG did not decreased as expected, but elevated at the beginning of the third circle of chemotherapy, however,
pelvic MRI presented unshrinking lesion. Thus, it was considered that EMA-CO resistance, and the patient underwent laparoscopy hysterectomy. Then she continued receiving EMA-CO chemotherapy postoperatively and the
blood β-HCG back to normal. Comprehensive monitoring the state of illness is crucial for chemotherapy, which may
induce severe complications. Rational and individualized treatment can improve the clinical effect and avoid drug
resistance.
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Introduction
Choriocarcinoma is a rare disease with an
extremely high malignancy in gestational trophoblastic tumor. It is featured as difficult treatment and poor prognosis [1-3]. Choriocarcinoma
mainly occurs in women of childbearing age
that can be secondary to hydatid mole, abortion, or full term birth. It is uncommon in unmarried women. The disease is easy to miss the
best treatment opportunity because of missed
diagnosis or misdiagnosis. Currently, chemotherapy is the mainstay of treatment, while the
operation is supplemented. In the patients
demand for children, the uterus should be preserved as much as possible or partial resection. When in a more severe condition, the
ovary should be remained [4]. Choriocarcinoma
is not difficult to metastasis, with the most
common sites at lung, vagina, brain, and liver,
which is the most familiar cause of death [5, 6].

Correct mastering the state of illness and coping strategy based on standard chemotherapy
and individualized treatment is essential to
improve the complete response rate, and
reduce the recurrence and mortality in choriocarcinoma patients [7].
Hereditary spherocytosis (HS) is a chronic
hemolytic disease caused by congenital erythrocyte membrane defects [8-10]. HS belongs to
autosomal dominant inheritance that can be
noted in both men and women. Changes on cell
membrane protein is the main pathogensis of
HS, which is caused by erythrocyte membrane
protein gene mutation and resulting in increasing red blood cell permeability, weakening deformation capacity, elevating brittleness, and
eventually hemolytic anemia [9, 11]. Anemia,
jaundice, hepatomegaly, and splenomegaly are
its core clinical symptoms. Microspherocytes
can reach 20-40% of the peripheral blood with
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Figure 1. Microscopic peripheral blood smear (ocular 10× oil lens 100×).
A. Wright staining, black arrow, normal erythrocytes in double concave disc
type with central physiological light stained area. B. Red arrow, spherocytes
in small round without central light stained area. The spherocytes accounted
for 31% in the visual field.

significantly increased erythrocyte osmotic fragility [12, 13]. There is no relevant domestic
epidemiological statistical information in China
for its low incidence. The main treatment for HS
is splenectomy which can cause many complications including infection, ischemic heart disease. However, cases of HS combined with choriocarcinoma are rarely reported. Thus, this
study reported a case of hemolytic anemia
induced by chemotherapy of choriocarcinoma
combined with HS.
Materials and methods
Patient information
A female patient aged 28 years old, gestation 5
times and pregnancy twice by cesarean section
(G5P2), and admitted because of 5 months of
postpartum vaginal bleeding.
Treatment
The patient received 5-Fluorouracil+Kengshemycinl, (5-Fu+KSM) and etoposide, methotrexate, actinomycin D, cyclophosphamide, vincristine (EMA-CO) regimens for chemotherapy
successively. She underwent laparoscopic hysterectomy later.
Results
Diagnosis of choriocarcinoma
The patient appeared irregular vaginal bleeding
on 5 months after full-term normal delivery.
Blood β-HCG was 147,000 mIU/mL. B-mode
ultrasound showed a 38*32 mm irregular
medium-high echo at the right uterine angle.
The patient underwent uterine curettage and
the pathology demonstrated endometrial hyperplasia-like changes with a small amount of
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syncytiotrophoblast cells and
intermediate trophoblast cells as well as excessive bleeding area. Blood β-HCG decreased to 80,121 mIU/mL on
day 1, however, increased to
120,000 mIU/mL on day 7
after surgery. Based on above
examination, the patient was
diagnosed as choriocarcinoma (I: 8).
5-Fu+KSM regimen chemotherapy

The patient received two circles of 5-Fu+KSM
chemotherapy and the blood β-HCG reduced to
3,000 mIU/mL. However, before the third circle
of chemotherapy, the blood β-HCG increased to
58,677 mIU/mL, which was considered to be
drug resistance.
EMA-CO regimen chemotherapy
Depending on above diagnosis, CT was employed to excluding pulmonary metastasis and
the patient underwent EMA-CO regimen chemotherapy. Unfortunately, the patient appeared
dizziness, fatigue, pale, jaundice, and dark
urine on the third day of chemotherapy. Hemoglobin decreased from 85 g/L to 42 g/L,
total bilirubin was 120.62 μmol/L, and indirect
bilirubin was 109.46 μmol/L. Therefore, it was
considered as acute hemolytic anemia. Hematology consultation suggested connective
tissue examination, Coombs test, Mediterranean anemia screening and diagnosis experiments, and G-6-PD enzyme test. These results
showed no abnormalities. However, Bone marrow cytology showed an active hyperplasia of
erythroid cell. Then, the patient received blood
transfusion, γ globulin intravenous injection,
and prednisone treatment instead of continued
chemotherapy.
Laparoscopic hysterectomy
The patient was diagnosed as HS for the peripheral blood smear showed spherical erythrocytosis accounted for 31% (Figure 1), while acute
hemolysis was considered to be induced by
chemotherapy drugs. Due to resistance to the
5-Fu+KSM regimen, the patient further underwent EMA-CO regimen chemotherapy under
monitoring. The hemoglobin decreased to
50~70 g/L on the fourth day of each course
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found in the anterior muscle layer of the right
uterine angle (Figure 3). Postoperative pathology showed that most of the lesion area was
necrosis, with a small amount of heterotypic
trophocyte nest infiltrating blood vessels and
muscle wall with hemorrhagic necrosis (Figure
4). Then she continued receiving EMA-CO chemotherapy from the fourth day after surgery
and the blood β-HCG back to normal on 1
month after surgery. The patient further underwent three courses of chemotherapy after
three times of normal β-HCG. EMA-CO regimen
was applied for 10 courses, and the patient
was not relapse till now.
Figure 2. Pelvic MRI. Pelvic MRI showed a 3.5×3.2×
3.0 cm signal in the right uterine angle with short T1
and shorter T2. The outer edge presented a long T2
signal loop with ring enhancement (arrow).

Figure 3. Postoperative specimen. A yellow mass
(3.5*2.5*2cm) grew into the muscle layer infiltrating
about 0.5 cm of the muscular wall. The thickness of
muscular was 2 cm.

treatment of chemotherapy, thus the patient
received 2-4 U concentrated erythrocytes transfusion. However, the blood β-HCG did not
decrease after 3 courses of chemotherapy but
with a slightly elevation. Pelvic MRI showed presented unshrinked lesion (Figure 2). Thus, it
was considered that EMA-CO resistance. Thus,
the patient underwent laparoscopic hysterectomy after the fourth course of chemotherapy
for the patient had no fertility requirements. In
the postoperative specimen examination, a light yellow toughness lesion at 1.5×2 cm was
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Discussion
Choriocarcinoma develops rapidly compared
with other types of trophoblastic tumors. The
initiation of effective chemotherapy decreased
the mortality of choriocarcinoma effectively
[14, 15]. Although the treatment effect has
been greatly improved, chemotherapy-induced
severe complications and resistance exhibited
an important impact. HS is an autosomal dominant genetic disease mainly presented as anemia, jaundice, splenomegaly, significantly
increased peripheral blood erythrocytes, augmented red blood cell osmotic fragility, and
chronic anemia with acute hemolytic episode
[16-18]. It often needs repeated blood transfusion treatment; however, it is rare to combine
with choriocarcinoma. There is still lack of
report about severe hemolytic anemia after
chemotherapy. In addition, whether chemotherapy of choriocarcinoma affect HS remains
unclear.
Diagnosis of HS combined choriocarcinoma
The patients in this case appeared abnormal
postpartum vaginal bleeding and blood HCG
elevation. She was diagnosed as choriocarcinoma based on imaging and pathological
examination. She was suffered from an unclear
history of anemia, but received no further
examination. HS diagnostic criteria includes: 1)
anemia, jaundice, splenomegaly as the characteristically clinical manifestations; 2) peripheral
blood smear cells presented the proportion of
spherocyte featured as small cell body, deep
staining, and central light staining area disappear > 10%; 3) red blood cell osmotic fragility
increase. Moreover, positive family history is
helpful to confirm HS [9, 12, 19]. The spherical
Int J Clin Exp Med 2018;11(3):2736-2741
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or EMA-CO regimen was preferred for high-risk patients. In
this study, the patient exhibited a resistance to 5-FU+KSM
regimen and appeared hemolytic reaction in the first part of
EMA-CO. Chemotherapy suspended by hemolysis has led
the treatment lack of standardization. The commonly
Figure 4. Pathological section. (A) HE staining showed necrosis in most lesion
used second-line regimen for
area (arrow) (100×). (B) Partially magnification for (A) HE staining exhibited
trophoblastic tumor including
a small amount of heterotypic trophocyte nest infiltrating blood vessels and
EMA-EP, TP-TE and BEP promuscle wall with hemorrhagic necrosis (black arrow, 400×).
gram, but both contained
VP-16. Moreover, the efficienerythrocytes of our patient were accounted for
cy of second-line regimen was only 30 to 40%
[24]. There are no radical treatment measures
31%, combined with anemia, splenomegaly,
for HS, though splenectomy can prevent spleen
and cholecyst stone history. In addition, her son
damage to the red blood cells, which may
diagnosed as HS, thus she was confirmed as
induce overwhelming postsplenectomy infecHS.
tion (OPSI). Furthermore, the incidence of OPSI
Etiological analysis of acute hemolytic anemia
was higher in hemolytic anemia patients after
in HS combined choriocarcinoma chemochemotherapy [12] and may lead to embolizatherapy
tion [25]. Therefore, we continued EMA-CO regimen with closely monitoring hemoglobin and
In general circumstances, the hemoglobin of
hemolytic symptoms. We adopted timely supHS patients can be maintained at about 90
portive treatment, such as blood transfusion,
g/L. Severe hemolytic anemia may be induced
oral folic acid and vitamin E, and oral sodium
by infection or chemotherapy drugs. In this
bicarbonate to prevent the toxic effects caused
case, the patient did not appear hemolysis durby the destruction of a large number of red
ing 5-Fu+KSM chemotherapy, but acute severe
blood cells, including acute renal failure, shock,
hemolysis occurred in the first part of EMA-CO
heart failure, kernicterus, hypoxic-ischemic
regimen. The first part of EMA-CO regimen conencephalopathy, and hemolytic crisis. The
tained actinomycin (dactinomycin, KSM), methpatients underwent 10 cycles of EMA-CO regiotrexate (MTX), and etoposide (VP-16); and the
men and appeared hemolysis each time.
second part contained vincristine (VCR) and
However, she did not appear severe side effects
cyclophosphamide (CTV). Since KSM exists in
under active symptomatic support, suggesting
both of two regimens and no hemolysis
that chemotherapy can be continued even with
appeared in the second part. Thus, KSM, VCR,
anemia with closely monitoring and symptomand CTV were excluded to induce hemolysis.
atic treatment to prevent the occurrence of
MTX is an anti-metabolic drug that can inhibit
complications.
dihydrofolate reductase to prevent the tumor
Chemotherapy drug resistance in HS comgrowth [20, 21]. There was no evidence that
bined by choriocarcinoma
MTX can induce hemolysis. However, it was
showed that VP-16 can induce hemolysis [22,
Although the cure rate of choriocarcinoma is
23]. Thus, we considered that acute hemolytic
increasing, there are still about 20% of patients
anemia in this patient was most likely induced
are drug resistance [26]. Surgical treatment is
by VP-16.
an important method for the resistant lesions
as it can reduce tumor load, shorten the course
The treatment of HS combined by choriocarciof chemotherapy, alleviate hemolysis, improve
noma
the cure rate of chemotherapy, and reduce
recurrence [27, 28]. The patient appeared drug
There is no relevant report on HS combined by
resistance after two circles of 5-Fu+KSM regichoriocarcinoma, thus clear treatment guide or
men and appeared drug resistance again in
experience couldn’t be found. The 5-FU+KSM
2739
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EMA-CO chemotherapy. She received laparoscopic hysterectomy and HCG decreased to
normal after two courses of postoperative
chemotherapy.
To sum up, HS combined with choriocarcinoma
is rarely happen. Since there is no clear treatment program, it is important to fully assess
the severity of HS and the potential side effects
of chemotherapy. To prevent the occurrence of
drug resistance, make the appropriate individual treatment would be effective strategys to
achieve the best therapeutic effect.
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