Reminder of important clinical lesson
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CASE REPORT

A predictable but life-threatening complication of
hydroxyurea in a patient with sickle cell anaemia:
an experience learned from a Jehovah's Witness

Aung Myint Tun,' Ei Ei Naing,? Nay Min Tun,? Elizabeth Guevara®

SUMMARY

It is well known that hydroxyurea can cause
pancytopaenia secondary to bone marrow suppression,
which is reversible with short-term discontinuation of the
therapy. However, it is important to note that bone
marrow suppressive effects caused by hydroxyurea could
be easily potentiated in patients with sickle cell anaemia
complicated by chronic kidney disease (CKD). We present
a case of a Jehovah's Witness with sickle cell anaemia,
who developed severe bone marrow suppression due to
the combined effects of hydroxyurea and CKD, resulting
in a prolonged recovery period after discontinuation of
hydroxyurea.

BACKGROUND

Hydroxyurea and long-term transfusion therapy are
the currently accepted agents as disease-modifying
therapies in  sickle cell disease  (SCD).!
Hydroxyurea, a ribonucleotide reductase inhibitor,
is well-tolerated, safe and efficacious in the manage-
ment of SCD.? It is used to prevent acute and
chronic complications of SCD' and to improve sur-
vival.> Since hydroxyurea is myelosuppressive, the
occurrence of cytopenias requiring temporary dis-
continuation of therapy is expected in most patients
with SCD on hydroxyurea.* In addition, severe
myelotoxicity related to hydroxyurea is seen more
commonly in patients with sickle cell anaemia, com-
plicated by nephropathy, unless the dose is adjusted,
because hydroxyurea is partly eliminated in an
unchanged form by renal excretion.’

CASE PRESENTATION

A 48-year-old African-American man with sickle cell
anaemia (Haemoglobin SS) presented to the hospital
with a 1-day history of generalised body pain, which
was typical of his usual painful vaso-occlusive crisis.
He had three similar episodes of painful
vaso-occlusive crisis over the past 1 year. He was a
Jehovah’s Witness and so refused to receive blood
transfusion, as it is forbidden in that religion. His
medical history was significant for stage 4 chronic
kidney disease (CKD) secondary to sickle cell
nephropathy, a recent episode of unprovoked pul-
monary embolism and cholelithiasis. Physical exam-
ination on presentation revealed marked conjunctival
pallor and a functional murmur at the pulmonic area.
Admission laboratory tests were noted as haemoglo-
bin of 7.7 g/dL (baseline haemoglobin of 7-8 g/dL),
white cell count (WCC) 4.7x103 cells/pL, platelet
count 130x10%/uL and serum creatinine 3.2 mg/dL

(282.9 wmol/L on International Standard of Units
conversion; estimated glomerular filtration rate
(eGFR) of 25 mL/min/1.73 m?). The patient was
managed with hydration, adequate pain control
with hydromorphone and incentive spirometry.
Hydroxyurea 2000 mg/day (30 mg/kg/day), warfarin
and subcutaneous injection of erythropoietin were
continued.

During the hospital stay, the patient’s haemo-
globin gradually trended down to 2.7 g/dL.
Owing to his persistent refusal to accept a blood
transfusion and severe anaemia, paediatric tubes
were used for blood collection to minimise
sampling-associated blood loss. Hydroxyurea was
discontinued on day 21 when the haemoglobin
went down from 4.3 to 4 g/dL. Owing to severely
low haemoglobin, warfarin was also stopped, and
an inferior vena cava filter was placed on day 21.
There was no active or occult bleeding through-
out the hospital stay.

INVESTIGATIONS

Peripheral blood smear examination demonstrated
macrocytosis and occasional sickled red blood cells
(RBCs) with unremarkable findings on WCCs and
platelet counts. Anaemia work up revealed findings
consistent with anaemia of kidney disease in com-
bination with chronic inflammation. Trends of
haemoglobin, WCC and reticulocyte counts are illu-
strated in figure 1. Haemoglobin electrophoresis
revealed Haemoglobin S 76.3%, Haemoglobin A,
2.2% and Haemoglobin F 21.5%. Throughout the
hospital stay, the patient had platelet counts ranging
from 130 to 160x10%/uL, lactate dehydrogenase
280-500 U/L (normal range 125-220 U/L), hapto-
globin <8 mg/dL (normal range 14-250 mg/dL)
and mild elevation indirect bilirubin to 2 mg/dL
(remaining tests for hepatic function were within
the reference ranges). Mean corpuscular volume
(MCV) was 118 fL, but measurement for serum
levels of vitamin By, was 693 pg/mL (reference
range 213-816 pg/mL) and folic acid was 18.3 ng/
mL (normal value >5.4 ng/mL). The patient’s eGFR
was stable, ranging from 23 to 27 mL/min/1.73 m*
during this hospitalisation.

Bone marrow biopsy (figure 2) was performed
on day 22 due to unusually low haemoglobin. The
biopsy findings were consistent with ineffective
erythropoiesis due to maturation defect likely
secondary to hydroxyurea. Parvovirus IgG was
positive but IgM was negative.
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Figure 1 Timeline of haemoglobin,
white cell count and reticulocyte count 8

over the period of hospitalisation.

hydroxyurea was discontinued
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DIFFERENTIAL DIAGNOSIS

Megaloblastic macrocytic anaemia, which results from inhibition
of DNA synthesis required for production of RBCs, can be seen
in vitamin By, deficiency, folic acid deficiency and pernicious
anaemia, and can also be caused by chemotherapeutic agents that
interfere with DNA metabolism, such as hydroxyurea, metho-
trexate, cyclophosphamide, etc; in addition, it can result from
inherited disorders of DNA metabolism including Lesch-Nyhan
syndrome and thiamine-responsive megaloblastic anaemia.® In
our patient, the cause of severe megaloblastic macrocytic
anaemia was most likely secondary to the use of hydroxyurea.

OUTCOME AND FOLLOW-UP

Although the hydroxyurea was discontinued for 2 weeks before
the patient signed out against medical advice, there was only
minimal improvement in his haemoglobin (3 g/dL). He was off
hydroxyurea for approximately 3 weeks after he left the hospital
(off for a total duration of 5 weeks). He was then restarted with
a lower dose of hydroxyurea and was noted to have a follow-up
haemoglobin of 7.2 g/dL on hydroxyurea 1500 mg/day (22 mg/

kg/day).

DISCUSSION

SCD is a form of hereditary haemolytic anaemia caused by
homozygosity in the sickle cell mutation (Haemoglobin S) or by
a compound heterozygote for sickle haemoglobin and
B-thalassaemia, haemoglobin C and other less common B-globin
mutations.” There are about 90 000 to 100 000 cases in the
USA, with incidence of 1 in 500 newborns of African heritage.®

Figure 2 Bone marrow biopsy reveals maturation arrest
(Wright-Giemsa, original magnification x100).
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Approximately 12% of patients with SCD have chronic renal
failure, which is associated with significant morbidity and
mortality.” Use of hydroxyurea may be beneficial to prevent the
progression of sickle cell nephropathy'® by decreasing the
degree of proteinuria,'! which is perhaps correlated with
increased Haemoglobin F.'?> Hydroxyurea reduces the produc-
tion of RBCs with predominant Haemoglobin S by inhibiting
ribonucleotide reductase, with subsequent compensatory
increase in RBC with Haemoglobin F formation by activating
the y- gene.* Moreover, release of nitric oxide induced by
hydroxyurea increases fetal haemoglobin production and causes
local vasodilation.'® Increasing the concentration of fetal
haemoglobin is the primary effect of hydroxyurea, with result-
ant decrease in frequency of vaso-occlusive crisis.* There is a
possible but unproven risk of carcinogenicity, such as leucae-
mia,* with long-term use of hydroxyurea. However, it is import-
ant to note that there are studies suggesting uncertain risk of
carcinogenicity attributable to hydroxyurea.'* '°

Although there is some degree of hydroxyurea-induced myelo-
suppression, the haemoglobin level increases slightly on hydro-
xyurea treatment by decreasing the degree of haemolysis. Even
though hydroxyurea is safe for most patients with SCD, caution
should be taken in managing patients with nephropathy because
of increased myelotoxicity. As was seen in our patient, myelosup-
pressive effects may continue (haemoglobin dropped further)
even after stopping hydroxyurea. The expert panel' on SCD
recommends starting hydroxyurea at 5-10 mg/kg of body
weight per day for patients with CKD (usual starting dose is
15 mg/kg/day). Hydroxyurea should be stopped temporarily
if absolute neutrophil count is <2000/ul, platelet count
<80 000/uL, haemoglobin level <4.5g/dL or the absolute
reticulocyte count <80 000/uL.* Despite the recommendation to
discontinue hydroxyurea temporarily when haemoglobin is
<4.5 g/dL, it is important to consider early discontinuation of
hydroxyurea for a Jehovah’s Witness patient who also has CKD.

When the counts fall to very low range (myelosuppression),
stop hydroxyurea temporarily and monitor cell counts weekly.
After recovery of cell counts, reintroduce hydroxyurea at dose
reduction by § mg/kg/day from the prior dosage, and increase by
5 mg/kg/day every 8 weeks until maximum tolerated dose (MTD)
is achieved.! Blood counts can be monitored every 2-3 months
after achieving a stable MTD; the usual maximum dose of hydro-
xyurea is 35 mg/kg/day. MCV and fetal haemoglobin levels can be
used to evaluate laboratory response to hydroxyurea; however,
failure to increase in MCV, fetal haemoglobin, or both, is not an
indication to stop therapy.! Long-term hydroxyurea therapy is
indicated for patients who have a clinical response.
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