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Abstract

Background: Purpose of this study was to determine the efficgfchydroxyurea in Thalassemia major patients. drdomized,
interventional, prospective single centre studgthods: Hydroxyurea (HU) was administered orally to Bétalassemia major patients in doses
of 8-15mg/kg/day. They were followed up for a pdriaf 6 months. Before starting hydroxyurea, alliggas underwent routine biochemical
laboratory tests. Response was evaluated by obsgetive children for a rise in haemoglobin and Hie\els and decreasing serum ferritin and
transfusion requirement. Pre-HU and post-HU graupse made to compare the parameters after HU thefapatment was stopped transiently
if features of hepato-toxicity and myelo-toxicitppear. Clinically, the response was categorized gsod if mean haemoglobin increased >2
g/dl, partial when haemoglobin increased by 1-2 gfdl the rest were categorized into non- respogdmsp.Results: Total 60 patients were
recruited with age range of 2-16 years (mean afeg/@&ars) and the mean age of presentation withnsinagas 1.68 years. It was observed that
13/60 (21.66%) had a good response, 18/60 (30%xhaaltial response and 23/60 (38.34%) had no nsgpwhile 6/60 (10%) could not be
evaluated, as they dropped out. The mean spleemsizeased significantly (P<0.001), mean montalysfusion volume decreased significantly
(P<0.02), mean Hb level increased significantly Q@©1), mean Hb-F level increased significantly @®8) and mean serum ferritin level
decreased significantly (P<0.01) in good respondgetier response was seen with higher dosage eegirthe drugConclusion: Hydroxyurea
has a definite role in the overall management ¢iepts with Thalassemia Major to decrease the fieedegular transfusions and concomitant
iron load.
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INTRODUCTION high performance liquid chromatography (HPLC), icith

presentation and blood transfusion requiremenhénfirst year of
-thalassemia major is a disease resu“ing] flecrease life and a hiStOfy of blood transfusion one to ttivoes in a month.

in B-globin production and subsequeithbalance ino/B- Cases with pre-existing renal or hepatic diseasese w
globin chain ratio. Excess-chain is precipitated within excluded. Hepatic disease and toxicity was defiwben there is
the RBCs, resuling in hemolysis and ineffeeti Mo'e than two fold rise of alanine aminotransferaseaspartate

erythropoiesis. These cases need regular Hlaodfusion aminotransferase from their normal values. Renskalie and
and iron chelation. Gamma-globin chain enharezgnin _toxicity was defined_ when serum Creatinine valus wa0% above
RBC can potentially lead to an improvement in RB@vival  its normal value which was taken as 0.5-1mg/dl.

and lessen anaemia by reducidfj globin chain imbalance. It Laboratory Parameters Evaluated:- Complete blood
has been known that Hydroxyurea is pharmaéolagent count (by Auto analyser), liver function tests (Fblood urea,
that increases-globin production®? Also, patients who have serum creatinine, blood sugar levels, serum calciserum
some genetic mutations leading to Hereditary Persie of ferritin (by Chemiluminescence, CLIA Kits), HBsAHCV and
Fetal Haemoglobin (HPFH) or high levels of HbF, éaa HIV were performed in each case. HPLC (Bio-Rad fafj
milder phenotype of the disedd® The study was based on was used for recording the levels of the Hb vasai@erum
the observation by various workers that use of girtigat ~ ferritin values were measured before starting Hlrahy.
increase the levels of HbF, indirectly help thagmsie patients Baseline Hb was calculated prior to starting HUralpg in each
by modifying the clinical course of the dise. case which was average of pre transfusion Hb of $as
Hydroxyurea is a urea analogue that is safe andéas used months. Similarly, average blpod transfysmn regmient of last
successfully by various authors in p&&. Therefore, we Six months was calculated prior to starting HU apsr

planned this study to assess the efficacy andyspfefile of Intervention: HU was used in a dose range of 8-
hydroxyurea in patients with thalassemia major. 15mg/kg/day. Starting dose of HU was 8 mg/kg/daycihvas
MATERIAL AND METHODS increased gradually in increments of 2-3mg/kg evenyeeks

) _ ) ) till a maximum of 15mg/kg was reached with no séfgects.

Thalassemia major patients attending the thalagsemirhis incremental dosing was done only in the fiatweeks of

day care centre at Umaid Hospital, Jodhpur, frolp 2011 to  therapy. The dose selected was based on the syubgpjipe et
December 2011 were included in the study. Writteormed  al, who showed that a good and prolonged resporse w

consent was obtained before the enrolment. Diagno$i achieved with low doses of HU (3-10mg/kg/day) arghbr

thalassemia was based on quantification of HbFHm&l2 by doses were associated with mild reversible haewgitzl
Address for correspondence” toxicity and no further increase in Hb.

Dr Pramod Sharma, End Point Variables: Clinically, the response was
115 Roop Nagar,Paota C Road, categorized as good if rise in haemoglobin was /P, gartial
Jodhpur (Rajasthan), when rise was between 1 and 2 g/dl and no respeinse no
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increment in haemoglobin was seen after HU therapy.

Follow Up: Duration of follow up was 6 months. All
patients were treated with folate and calcium saimeints during
HU therapy. During every 4 weekly follow-up visitspmplete
hemogram, blood urea, creatinine and liver functiests were
done. Any clinical side effects and compliance vdtsing during
follow up was recorded. Serum ferritin and Hb-Fellsvwere
estimated at the end of the study. Myelotoxicitysvekefined by
absolute neutrophil count (ANC) less than 1.5x1@®/Iplatelet
count less than 100x109/I and at these values Hldaply was
stopped transiently and restarted if normal valuds lab
parameters achieved. Pre-HU and post-HU group werde to
compare the parameters after HU therapy.

RESULTS

A total of 88 cases >2 years of age who fulfilled tnclusion
criteria attending the thalassemia day care cemtre offered this
regimen. 20 patients refused to participate dudety of side
effects and compliance issues, 8 cases were extlbdsed on
their LFTs, RFTs and haematological profiles andalfy 60
patients were enrolled. All of them could not coetplthe study
and there were 6 drop outs. In 4 cases, tempoiacpmtinuation
of the drug was necessitated due to side effects.

Out of 60 cases, 37 (61.66%) were males and 23498,
were females with the male to female ratio beingj1l. The
mean age of patients was 8.6 yrs (range: 2-18Wtajority of
the cases (46.67%) were in the age group of 6-1Thg mean
age of presentation with anemia was 1.68 yrs. 588 were
HCV positive while HIV and HBV each were positivalp in
1.6% cases. Haemolytic facies were present in 80%ases
and all patients had organomegaly with mean padpéséer
size of 3.74+1.18cm and mean palpable spleen size
5.66+1.66cm. 55 patients were on Deferasirox the(80-35
mg/kg once daily) and 4 patients were on Deferaygr¢75
mg/kg/day in three divided doses), while one patwess using
a combination of Deferapirone daily and Deferioxagathrice
weekly using an infusion pump. Blood transfusioguieement
was two to three times in a month before startiggrexyurea.

Total 31 patients showed response to HU theraply gdtod
response in 13 patients, and partial in eightedienqta. Table 1
shows the comparative parameters for the varioumblas in

adverse effect was related to GIT in 10 cases (lig#gwed by
hepatic in 3 cases (5%) and haematological in & ¢h$%). GIT
related side effect resolved spontaneously. Drug eiscontinued
temporarily in 4 cases due to myelo-toxicity angdte-toxicity
and started again at lower doses. Six cases wsteéddollow up
due to issue of compliance and other socio-econpnaiblem.

DISCUSSION

B-thalassemia is a common genetic disorder and aiso
important public health problem in many countriglé) is a well
known cytostatic agent which is used in the treatnw myelo-
proliferative disorders. HU is also effectively ds® raise HbF
and Hb level&” Although, HU increases fetal Hb levels in
patients with sickle cell disea8kthere is limited experience with
HU use in thalassemia patients, particularly inaegé group of
major thalassemia patients. In this study, we desdrthe effects
of hydroxyurea in sixty Thalassemia major childrenour

Table 1 — Comparison of the variables in good respaler
before and after therapy

Par amete rs
Pre -H U Gr oup Post-H U Gr oup P
S. (M ean +
(N=13) (N=13) Value
No. | SD)
Sp le ensize
1. 6.38+1.38 3.84+0.89 < 0. 00fL
(cm)
<
2. Hb (g/dI) 6.52+0.43 8.62+ 0.45
0.001
3. Hb-F ( %) 1.36+0.49 7.32+10.07 <0.05
S. Ferritin
o) 4. 3940.76+ 1174.23 | 2654.62+1147.33 <0.(1
(ng/m 1)
Aver age
blood
5. 470.62+ 119.84 356.76+ 112. 16 <0.0p
re quir em en
(m l/month)

Table 2 - Variables in partial responders before ad after
therapy

- S. | Parameters |Pre-HU Group Host-HU Group P

good responders. In good responder, mean spleerdsizeased
significantly _(P<_(_).001), mean monthly transfusioml_ume No.| (Mean+SD) | (N=18) (N=18) Value
decreased significantly (P<0.02), mean Hb levelraased
significantly (P<0.001), mean Hb-F level increasggnificantly Sp leen size
(P<0.05) and mean serum ferritin level decreasgmifgiantly 1 5.56+1.89 4.81£1.51 >0.1
(P<0.01). Table 2 shows the comparative paramdtershe (cm)
various variables in partial responders. In pant@dponders,
mean spleen size decreased but this was not isttist 2| Hb(g/di) 6.89+1.08 7.99£1.09 <0.0t
significantly (P>0.1), mean monthly transfusion wok
decreased significantly (P<0.05), mean Hb levelrdased 3 | Ho-F (%) 3.96£2.61 9.37£11.4 <0.0¢
significantly (P<0.001), mean Hb-F level increased S Ferritin
significantly (P<0.05), and mean serum ferritindedecreased 4 3966.38+1740.9¢ 2665.28+1650.13  <0.05
significantly (P<0.05). (ng/ml)

12 cases could tolerate average dose of 12-15m{dign
dose) hydroxyurea well in contrast to 48 cases abety a lower Average
dose (8-11mg/kg) could be tolerated due to sideceff Only 19 blood
out of 42 cases, where HU was used in a dose dintgkg/day, 5 402.61+137.08 335.61+137.85 <005
showed response to HU while all cases receivinhériglose Requirement
showed good response. This indicates that high doke
hydroxyurea resulted in significantly better resgpmrbut major (ml/month;
limiting factor was adverse effects (p<0.001). Mostnmon

5



Asian J Clin ®ediatr Neonatol | July-Sept 2016 |Vol-4 | Issue- 3

Table 3 - High v/s low doses of hydroxyurea

S. | Dose of | Numbe ] T otal Non P

No | Hyd roxyurea |of cases Re sponde fsre spond er] value

r ece ived | (Good +] (n=23)
HU Par tial)

(n=31)

1. | 8-11mg/kg 42 19 23 <0. oop

(Low dose )

2. | 12-15mg/ke 12 12 0
(High dose )

study, HU was well tolerated in most of the paterixcept for
a few instances of leucopenia, thrombocytopeniaised liver
enzymes in which temporary discontinuation of dragulted
in rapid normalization of the laboratory parametensd
allowed resumption of therapy.

We categorized our patients into good, partial aroh
responders based on their rise in Hb levels ardrfatansfusion
requirements. This grading into responders was chase the
previous studies done by Dixit et al and Panigethal®*®! Our
results showed decrease in extramedullary hemaitip@dter HU
therapy, as evidenced by the regression in spleen Similar
results were observed in a previous study by Bradai™"

In this study, mean monthly transfusion volume dased which
is in collaboration with the study done by Zamaralé”

Our results showed a significant increase in medal t
hemoglobin level and Hb-F proportion. Similar riseHb and
Hb-F levels was reported previously also; howeweost of
them have evaluated thalassemia intermediate pafieh’
Our results showed a significant decrease in fertiével
which supports the previous studies by Alebuyenl& and
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