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Clinical Problem

An 8-year 7-month-old female suffering from Wilson’s
disease since February 2025 presented in June 2025 with
fever and abdominal distention for 4 days, diarrhea for 2
days, lethargy and decreased urine output for 1 day. She was
on penicillamine (20 mg/kg/day) since February 2025. She
had a urinary tract infection with urine culture positive for
Enterococcus faecalis in April 2025 for which she had been

Table 1: Laboratory investigations
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hospitalised and given IV antibiotics (details of treatment
not available). Her immunizations were up to date. On
examination in June 2025, weight was 25 kg (25% percentile,
according to Indian Academy of Pediatrics (IAP) and height
was 121 cms (10™ percentile, IAP). She was afebrile, with
heart rate 88/min, respiratory rate 24/min, blood pressure
112/64 mmHg. Abdominal examination revealed
hepatosplenomegaly with ascites. Systemic examination was
normal. Laboratory investigations are as shown in Table 1.

Feb 2025 | April Day 1 of Day 2 of | Day 4 of Day 9 of | Day 11 of | Day 13 of | Day 15 of
2025 hospitali- | Hospi- Hosp- hospi- Hospitali- Hospi- Hospi-
sation tali- itali- tali- sation tali-sation | tali-sation
in June sation sation sation
2025 (in PICU)
Hemoglobin (g/dl) 6.9 9.6 8.4 8.8 9.2 9.0 8.9 8.6
White cell count (cells/cumm) 3960 4210 8660 1470 2980 3090 2890 2290
Neutrophil (%) 65.8 61.4 76.3 68 41.5 55.3 39.6 41
Lymphocyte (%) 27.3 33.9 16.7 25 46.25 35.8 48.4 46
Platelet count (cells/cumm) 64000 58000 46000 64000 63000 62000 58000 48000
Reticulocyte count (%) 1.9
Sodium (mmol/L) 135 131 132 135 134 138 135 134 137
Potassium (mmol/L) 3.8 2.9 3.8 3.7 4.6 4.7 4.2 5.2 4.6
BUN/Creatinine 9/0.41 7/0.22 31/0.97 | 25/0.51 -/0.32 -/0.3
PT/INR 25.7/2.34 | 28.2.48 | 25.3/2.15 19.5/1.65 | 2.6/1.91 | 19.8/1.66 | 20.9/1.75 | 16.4/1.36
Bilirubin(Total) (mg/dl) 4.5 4.2 2.3 2.5
Bilirubin (Direct) (mg/dl) 3.9 3.6 1.7 0.9
e o | 2 | w0 | w
rum glutami ruvi
tS:anusansi:;ze (CSZ&II’TU)(J/L) 7> 48 29 >6 >1
i ss .
?:[E?(S'/‘ia)"ne phosphatase 397 457 4.5 449 458
Total Protein (gm/dl) 6.2 6.1 5.2 6.8 6
Serum albumin (gm/dl) 2.6 2.1 1.8 1.9 3.1 2.7
Ammonia 86 168 85 144 147
C Reactive Protein 18.7 20 73 24.5 5.2 4.1
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splenomegaly with multiple splenic collaterals, moderate
ascites, and collapsed, edematous bowel loops. Ascitic tap
was done under random donor platelet (RDP) transfusion
with 330 mL of fluid drained. Ascitic fluid analysis revealed
protein: 0.5 g/dL, sugar: 163 mg/dL, red blood cells (RBCs):



1000 cells/mm3, white blood cells (WBCs) 3072 cells/mm?3
with 73% neutrophils. She was started on IV cefotaxime.
The following day, she had altered sensorium, and sodium
benzoate, rifaximin, and lactulose were added. She also
received 1 unit of fresh frozen plasma (FFP). Oral penicillamine
(20 mg/kg/day) and zinc (75 mg/day) were continued. Due
to re-accumulation of ascites, a repeat paracentesis was
performed on hospital day 4, draining 1350 mL of ascitic fluid.
Analysis showed: protein: 0.4 g/dL, sugar: 106 mg/dL, WBCs:
151 cells/mm3 with 39% neutrophils and no RBCs, She was
given intravenous albumin at 1 g/kg for volume replacement.
In view of portal hypertension, carvedilol was initiated. She
was given IV cefotaxime for 14 days and then discharged.
NCCT thorax in May 2024 showed almost complete regression
of the previously seen right paratracheal mass with subtle foci
of fibroatelectatic changes.

Question — How to determine whether worsening cytopenia
in a child on penicillamine is due to the drug or due to
worsening portal hypertension and hypersplenism?

Discussion:

Wilson's disease (WD) is an autosomal recessive disease
which results from mutations in the ATP7B gene which im-
pairs the body's ability to eliminate excess copper through
bile. As a result, copper builds up to toxic levels, particu-
larly in the liver and other organs. Liver dysfunction is the
earliest clinical manifestation, while neurological symptoms
often emerge as the disease progresses.! Liver disease can
manifest in a wide spectrum,ranging from asymptomatic,
with only biochemical abnormalities to advanced cirrhosis
with complications.? Patients can present with isolated sple-
nomegaly as a result of subclinical cirrhosis accompanied by
portal hypertension.? Other presentations include hemolysis,
neurologic disease and psychiatric symptoms.?

Penicillamine, the first line treatment for WD, acts as a cop-
per chelator, effectively lowering copper levels by excreting
it through urine. It stimulates the production of copper-bind-
ing metallothionein proteins in the liver, which helps dimin-
ish copper toxicity.! Therapy is required lifelong but is often
difficult due to frequent dosing and significant side effects.!
Serious side effects requiring discontinuation occur in 20-
30% of cases.! Early reactions (within 1-3 weeks) include fe-
ver, cutaneous eruptions, lymphadenopathy, neutropenia or
thrombocytopenia, and proteinuria. Later effects may involve
nephrotoxicity, lupus-like syndrome, fragile skin, Goodpas-
ture syndrome, etc.t

The patient had been on Penicillamine for 5 months at a dose
of 20 mg/kg/day and presented with thrombocytopenia, with
a platelet count of 46,000 cells/cumm. Following RDP trans-
fusion, there was only a marginal increase in platelet count
followed by a persistent decrease throughout admission. The

underlying cause of this thrombocytopenia remained uncer-
tain, whether it was Penicillamine-induced or secondary to
splenomegaly.

D-penicillamine is known to significantly reduce the platelet
production rate through bone marrow suppression, present-
ing as a decline in cell lines.®> However , another cause of
decreased platelets can be an enlarged spleen as it enhances
the filtration and breakdown of red blood cells, white blood
cells and platelets.* Thrombocytopenia in chronic liver dis-
ease (CLD) is caused by multiple factors, including reduced
platelet production, splenic pooling, and increased destruc-
tion.* An enlarged spleen from portal hypertension leads to
platelet sequestration (hypersplenism). Platelet destruction
is increased by factors such as shear stress, infections, fi-
brinolysis, autoimmune responses and elevated antiplatelet
antibodies.* To differentiate between these causes, seeing the
bone marrow response with a reticulocyte count is empirical.
Reticulocytosis can be seen when there is hemolytic anemia
with splenomegaly.*

For our patient, the retic count was 1.9%. This was sugges-
tive that thrombocytopenia in our patient is caused directly as
a side-effect of Penicillamine.

If thrombocytopenia, leukopenia, or anemia develops during
treatment with penicillamine, the medication should be dis-
continued and other chelating agents should be used. Trien-
tine tetrahydrochloride can be used as an alternative. It is
known for it's effectiveness and is a well-tolerated form of
therapy with twice-daily dosing.®
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