Journal of Pharmaceutical Research International

33(33A): 183-196, 2021; Article no.JPRI.70195
ISSN: 2456-9119

(Past name: British Journal of Pharmaceutical Research, Past ISSN: 2231-2919,
NLM ID: 101631759)

Role of Hypouricemic Agents in Tumor Lysis
Syndrome: A Meta-Analysis

Waleed Alshehri'’, Abdulrahman Aljohani?, Reem Alhasani®,

Anood Alshammari®, Jwael A. Alhamoud®, Atheer Alruwaili®, Omniah Altemani’,
Ali Bahabri’, Hassan Alahmadi?, Shaykhah Alderaan', Afnan Almutairi',
Marwan Alsehli?, Mohammed Almohammadi?, Faisal Almaleki?

and Hamoud Alotaibi®

1Faculty of Medicine, Tabuk University, Tabuk, Saudi Arabia.

2Co//ege of Medicine, Taibah University, Madinah, Saudi Arabia.

3Co//ege of Medicine, Umm Al Qura University, Al-Qunfudah, Saudi Arabia.

4Pharmacy Department, Northern Area Armed Forces Hospital, Hafar Al Batin, Saudi Arabia.
®College of Pharmacy, Batterjee Medical College, Jeddah, Saudi Arabia.

6Al-Dawaa Medical Services Co. LTD, Hafar Al Batin, Saudi Arabia.

"Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia.

8Depar‘t‘mem‘ of Pharmacy, King Fahad Armed Forces Hospital, Jeddah, Saudi Arabia.

Authors’ contributions

This work was carried out in collaboration among all authors. Author WA designed the study. Authors
AA and RA performed the statistical analysis. Authors HA, AA and JAA took part in literature survey.

Authors AA, OA, AB and FA managed the data extraction and Interpretation of data. Authors WA and
MA wrote the original draft. Authors HA, SA, AA, MA wrote, reviewed and edited the manuscript.

All authors read and approved the final manuscript.

Article Information

DOI: 10.9734/JPRI/2021/v33i33A31785
Editor(s):

(1) Dr. Giulio Tarro, Foundation T. & L. de Beaumont Bonelli for Cancer Research, Italy.
Reviewers:

(1) Manish Gunjan, Shri Jagdishprasad Jhabarmal Tibrewala University, India.

(2) Shailasree Sekhar, University of Mysore, India.

Complete Peer review History: http://www.sdiarticle4.com/review-history/70195

Received 18 April 2021
; : Accepted 22 June 2021
Review Article Published 25 June 2021

ABSTRACT

Objective and background: Tumor lysis syndrome (TLS) is a life-threatening emergency and
demands emergency care of effective outcome with minimal or no side effects. The Hypouricemic
agents, including Rasburicase, Allopurinol and Febuxostate used for the management of TLS. This
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rate, control of uric acid, and Creatinine levels.

selected studies against TLS development

study was designed to evaluate the Role of Hypouricemic agents by analyzing TLS development

Methods: An extensive electronic data search was conducted by using all leading scientific
databases. Twenty-six studies were selected to conduct this study, as per the inclusion criteria.

Results: The Odd ratio of TLS development rate was 4.06, 1.24, and 1.49 by Rusbricase,
Allopurinol & Febuxostate administration respectively. 95% confidence interval was reported by
rate,
administrating Rusbricase, Allopurinol & Febuxostate.
Conclusion: All Hypouricemic agents, including Rasburicase, Allopurinol and Febuxostate, are
effective to manage Tumor lysis Syndrome. However, a suitable and most effective intervention
dose needs to identify with better efficacy and minimal side effects both in Adults and Children.

Uric acid, and Creatinine levels by

Keywords: Tumor lysis Syndrome (TLS); hypouricemic agents; rusbricase; allopurinol; febuxostate.

1. INTRODUCTION

Tumor lysis syndrome (TLS) is a frequently
reported urgent care emergency of cancer
healthcare facilities that mostly required hospital
admission. TLS turn up by expeditious leakage of
cell components by multiplying cancer cells. Due
to the technology advancements and
management strategies, more efficient therapies
are available to control TLS and its
consequences. TLS mostly seen in hematologic
and solid malignancies, and identified by certain
biochemical indicators; such as hyperuricemia,
hyperkalemia, hypocalcemia etc. [1-3]. These
biochemical indicators released from the cell
because of cell lysis. Uric acid nephropathy or
acute urate nephropathy (AUAN) is the most
common associated characteristic of TLS [1-3].
TLS appeared after administration of cytotoxic
drugs or chemotherapeutic agents, used in blood
malignancies like acute lymphoblastic leukemia
(ALL), acute myeloid leukemia, B-cell non-
Hodgkin lymphoma (NHL) or Burkitt's lymphoma
[1-4]. TLS can also see if chemotherapeutic
drugs used for other life-threatening conditions or
often be seen without any history of
chemotherapeutics, called as spontaneous TLS
[3,4]. The conventional therapeutics used to
increase chances of TLS formation are;
dexamethasone, bortezomib, thalidomide, and
rituximab; radiotherapy in case of solid cancers
and total-body irradiation (TBI) [4].

TLS have different diagnostic features and
categorized on the basis of diagnostic and
clinical features into different groups. Clinical
TLS based on clinical features and laboratory
TLS based on laboratory identification are the
two broad categories of TLS. The most adapted
criteria was defined by Cairo & Bishop [1,2],
which was amended by Howard in the ten years
ago in 2018 [3]. Due to cell lysis in TLS, lactate
dehydrogenase (LDH) was released, identified

by simple blood testing and considered as one of
the salient identification marker of disease
progression. Tumor cells also have high
phosphorus content [1,5], and the increased
levels of biomarkers including calcium, which
accumulates in the human body to promote
nephrocalcinosis. TLS wused to treat by
continuous monitoring, hydration therapy, and
administration of hypouricemic agents [1].

However, Hypouricemic agents specifically
including allopurinol & Rasburicase and
biomarkers accumulation responsible for the
acute renal disorder [1,6,5]. Therefore,

hypouricemic agents must be used after
complete risk assessment. The recommended
dose of allopurinol for adults is up to 800 mg
daily and up to 300 mg daily in children. The
recommended dose of Hypouricemic agents
administered in every 8hours a day and also
according to the patient's body weight [1].
Rasburicase is the second most commonly used
Hypouricemic agent, mostly used in critical
patients. The recommended treatment dose is
0.2 mg/kg per day for almost a week, and
continuation of treatment depending on the
patient’'s response. Febuxostat, is a new
therapeutic recommended in patients with
allopurinol allergy or intolerance [1].

To design this systemic review meta-analysis,
our aim was to identify and report the Role of
Hypouricemic agents in Tumor lysis Syndrome
based on scientific literature reported.

2. METHODS

2.1 Literature Search Strategy

Data searching was processed from all
pronounced scientific databases including
Medline, Google Scholar, Scopus, Embase, and
Cochrane up to April 2021. Three authors of the
team were responsible to perform an extensive
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searching of relevant scientific literature
independently. A variety of keywords were
defined to avoid any discrepancy and data loss.
The defined keywords were; Hypouricemic
agents, Tumor lysis; OR Hypouricemic agents,
TLS; OR allopurinol, Tumor lysis; OR allopurinol,
TLS; OR Rasburicase, Tumor lysis; OR
Rasburicase, TLS; OR Febuxostat, Tumor lysis;
OR Febuxostat, TLS; allopurinol, uric acid; OR
allopurinol, creatinine; Rasburicase, uric acid;
OR Rasburicase, creatinine; OR Febuxostat, uric
acid; OR Febuxostat, creatinine. The reference
section of screened studies was also analyzed to
identify any missed literature during electronic
search.

2.2 Inclusion Criteria

The defined inclusion criteria were: (1) All the
published scientific literature reported the use of
any of the Hypouricemic agents such as
allopurinol, Rasburicase, and Febuxostat in
Tumor lysis syndrome (2) Measurable effect of
Hypouricemic agents should be reported (3) The
criteria of TLS categorization should be clearly
defined (4) Categorization of Tumor should be
reported (5) No age criteria were imposed, both
adult and Children studies are included (6)
reporting of Intervention dose and treatment
duration of Hypouricemic agents (7) All full-text
studies were included retrospective data review,
randomized control trials, original research
articles, descriptive and analytic studies (cohort
or case-control) (8) No gender, ethnicity, and
population, criteria were imposed (9) All studies
were published in English language.

2.3 Exclusion Criteria

Studies were excluded from the study (1) won’t
meet the inclusion criteria (2) Incomplete studies
(3) Case reports, reviews, editorials, and meta-
analysis (4) Conference Presentations

2.4 Outcome Measures

Primary: TLS development rate in response to
Hypouricemic agents

Secondary: Evaluation of Uric acid and
Creatinine after TLS development

2.5 Selection of Data

Two assigned authors of data extraction, process
the data selection independently. Ciritically
analyze the study titles, and Abstracts to identify
if they fulfill the inclusion criteria. Full text,

complete studies thoroughly analyzed to clear
any selection doubts. The difference of study
selection between the authors was discussed
and mutually decides by consensus for inclusion.

The required data of MA was extracted including
study design, Treatment duration, used
therapeutic and intervention dose, population
type, disorder diagnosed, primary & secondary
outcome, and NOS score. Odd ratio (OR) and
confidence interval (Cl) was calculated from
available quantitative outcome. Confidence
Interval (Cl) should be 95%.

2.6 Risk of Bias Assessment

Funnel plot was designed of selected studies and
parameters to avoid publication bias.

2.7 Quality and Grading Assessment of
Selected Studies

The Newcastle-Ottawa scale (NOS) was used to
assess the quality of selected studies. According
to NOS scoring, high quality studies graded >7
score, 5-7 for medium quality studies, and <5 for
low quality studies.

2.8 Involvement of Patient and Public

It's a systemic review meta-analysis, and neither
required patient nor public involvement in this
study.

2.9 Statistical Analysis

Statistical analysis was conducted by using Rev
Man software. Forest plots were used to perform
to conduct this meta-analysis. OR and its
respective Cl of each selected study were used
to conduct forest plot presentation. The forest
plots were drawn against the TLS development
rate for Allopurinol, Rusbricase, and
Febuxostate. Uric Acid and Creatinine levels
against each drug were also determined by
conducting  forest plot drawing.  Study
heterogeneity was identified by using Chi?and
I” tests. Funnel plot analysis was performed to
identify publication bias.

3. RESULTS

The extensive data search ends up getting 26
studies fulfilling the inclusion criteria to conduct
this systemic review meta-analysis. Selected
studies were published from1998 to 2017.
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Twenty studies reported the use of Rasburicase
whereas 06 studies were based on Allopurinol
and Febuxostate. We did not filter the population
group in this study, however; the adult population
group was the most prevalent one among
selected studies. Sixteen studies (61.5%) studies
were based on the adult population group,
children and adult and children population group
were based on 05 (19.2%) studies of each group.
Table 1 presented the overview of all selected
studies.

Six included studies have reported the effect of
both Allopurinol and Febuxostate. The NOS
score was calculated individually for these
studies to evaluate the better quality outcome.
Six studies scored 8, and 04 scored 9,
categorized as high quality. Twelve studies
scored between 5-7 and referred to as medium
quality, whereas six studies scored <5 and
categorized as low quality. NOS score was not
available for 04 studies.

3.1 Analysis of Primary and Secondary
Outcomes

We evaluated TLS development rate, Uric acid
levels, and creatinine levels against each of the
Hypouricemic  agents including Allopurinol,
Rusbricase, and Febuxostate. Twenty studies
evaluated against Rusbricase and six each for
Allopurinol and Febuxostate. 95% confidence
interval was calculated against each parameter,
see Figs. 1-3.

3.2 Analytical Outcome of Rusbricase
Administration

Rusbricase administration was evaluated from
our first selected study from 1998 to 2011. The
overall effect of Rusbricase TLS development
rate, uric acid level, and creatinine level was
p=<0.00001. The heterogeneity was Chi? 7.80,
477.91, and 600.63 for TLS development, Uric
acid level, and Creatinine level, respectively. The
calculated odd ratio of the TLS development rate
by the Rusbricase administration was 4.06, see
Figs. 1a, 2a, & 3a.

3.3 Analytical Outcome of Allopurinol
and Febuxostate Administration

Among the included studies, the Allopurinol
and Febuxostate administration was reported
from 2014 to 2017. The overall effect was p=

<0.12, of TLS development rate evaluation, and
p=<0.00001 for wuric acid and creatinine
level. The Odd ratios of TLS development rate
were 1.24, and 1.49 for Allopurinol
& Febuxostate, see Figs. 2b,c & 3b,c.
Funnel plot was calculated against each
parameter to rule out any risk of bias.

4. DISCUSSION

The current study reported the Role of
Hypouricemic agents, including Rasburicase,
Allopurinol, and Febuxostatein Tumor lysis
Syndrome. To the best of our knowledge, this is
the first meta-analysis to analyze all three
Hypouricemic agents in TLS management. TLS
is a fatal pathological condition that needs
emergency management, otherwise leads to life-
threatening consequences.

The first included study of Rasburicase
administration was reported by Lascomb et al. in
1998 of kidney failure in response to TLS
management [7]. Later on, many studies and
trials were conducted to execute a more refined
outcome. Included studies used different
intervention doses and duration and monitor the
outcome with the help of Uric acid and
creatinine levels. Intervention dose of 0.045 mg
to 6 mg/kg were used depending on the number
of shots per day and treatment duration. Based
on the control trial, a single dose of 6 mg/kg
rasburicase able to correct uric acid levels in
adults, with apparently no adverse events
reported [15]. However, another study
warns against the administration of 6mg/kg
rasburicase due to the high risk of TLS
development [12]. Low-dose rasburicase is also
effective in most patients and also has less
possibility of TLS development. The only concern
is that not all patients respond to low-dose
rasburicase and took a long time to correct
biochemical markers [23]. Campara et al.
evaluated another approach and concluded that
a low dose of 0.15 mg/kg can effective for 48
hours to control and maintain uric acid levels
[21]. A dose of04 mg/dl to 4.8
mg/dl rasburicase were  used in  Children
[8]. Adverse events were not reported in all
studies and we also not outline it as Outcome
measure. However, few studies reported the
withdrawal of patients because of adverse events
reporting [19,12,19,21,22,25].
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S. Author & year study design Treatment Drug Intervention Study group Type of disorder Primary outcome secondary NOS

No. Reference no. duration (mg/dl) outcome score
n = no. of
patients

1 Lascomb [7] 1998 Control trial 7 days Rasburicase Rasburicase 0.15  Children & Risk of hyperuricemia with  WBC, LDH, UALs  UAL,; Cr and 4
mg/kg/d (n 17) adults non-Hodgkin lymphoma, phosphate

ALL, or nonacute
lymphoid leukemia

2 Bosly [8] 2003 Control trial 7 days Rasburicase Rasburicase Children Cancer; risk for UALs UAL 6
0.2 mg/kgtwice hyperuricemia
daily for first 72 h
(n112)

3 Coiffier [9] 2003 Cohort 6 days Rasburicase Rasburicase 0.2 Children Risk of hyperuricemia N/A N/A 5
mg/kg/d (n 100)

4 Poliesech [10] 2003 Cohort 5 days Rasburicase Rasburicase 0.2 Adults Hematologic malignancy; N/A UAL; Cr 4
mg/kg/d (n 5) high risk of TLS

5 Pui [11] 2005 Control trial 7 days Rasburicase Rasburicase 0.20 Adults Patients with cancer; risk Control of UALs _ 9
mg/kg; median of of acute hyperuricemia during induction
3 d of dosing and TLS phase of
(range 1-7) (n 72) chemotherapy

6 Mc Donnel [12] 2005 Retrospective 5 days Rasburicase 6 mg (single Adults hematological malignancy  N/A AE 5
dose) ALLO

7 Wang [13] 2006 Cohort 5 days Rasburicase Rasburicase 0.2 Adults ALL; high-grade N/A UALs below 6

(Wrand) mg/kg for1-7 d; lymphoma; AML, multiple reference
median of 4 d of myeloma; hyperuricemia values; AEs;
treatment (range AKI
2-6) (n 27)

8 Ho[14] (Hu) 2006 Retrospective 5 days Rasburicase 0.15-0.2 mg/kg, Children leukemia N/A AE; pts 4
subsequent requiring HD;
doses given treatment
based on TLS duration
parameters;

ALLO was
permitted after 24
h

9 Hutcherson [15] 2006 Retrospective 2 days Rasburicase 0.045-0.1 mg/kg Children high or potential risk for N/A Evaluation of 4

ALLO 300 mg/d TLS; the renal
protection
10 Llinares [16] 2006 Retrospective 2 days Rasburicase Exposed: 6 mg Children & high or potential risk for N/A AE; pts 5
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S. Author & year study design Treatment Drug Intervention Study group Type of disorder Primary outcome secondary NOS
No. Reference no. duration (mg/dl) outcome score
n = no. of
patients
(Linare) (lower fixed-dose  Adults TLS; requiring
group) (n 7); dialysis
nonexposed:
0.15 mg/kg/d for
5 d (weightbased
dose group) (n
11 Steel [17] 2006 Retrospective 6 days Rasburicase 0.05 mg/kg, 2nd Adults leukemia N/A 5
dose given based
on TLS
parameters ALLO
12 Reeves [18] 2008 Retrospective 24 hours Rasburicase Rasburicase 7.5 Children & cancer/ chemotherapy Normalization of UAL 5
cohort mg, single dose Adults UALs to 8 mg/dL
(n17)
13 Ishizawa [19] 2009 Randomized 3 days Rasburicase Rasburicase 0.15  Children & high or potential risk for Reduction of _ 8
control trial mg/kg, once daily  Adults TLS; plasma UALs
for 5 consecutive
d (n 25)
14 Chow [20] 2009 Retrospective 2days Rasburicase 0.15 mg/kg Adults risk of urecemia N/A UA exposure; 6
(single dose) no. of doses
ALLO required to
maintain
normal UAL;
decreased
kidney
function;
electrolyte
abnormalities,
clinical safety
15 Campara [21] 2009 Retrospective 6 days Rasburicase 6 mg (single Children malignancy N/A Hematologic 4
(Kompara) dose) ALLO and clinical
chemistry;
antirasburicase
Abs; AEs
16 Cortes [22] 2010 Randomized 1 day Rasburicase ) Rasburicase Adults active leukemia/ Serum UA; Cr; Reduction of 6
control trial (0.2 mg/kg/d) for lymphoma Ca; P; sodium; K; UAL
5d (n92); (2) LDH; CBC
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S. Author & year study design Treatment Drug Intervention Study group Type of disorder Primary outcome secondary NOS

No. Reference no. duration (mg/dl) outcome score
n = no. of
patients
rasburicase (0.2
mg/kg/d) for 3 d
then allopurinol
(300 mg/d) (n
92)

17 Knoebel [23] 2010 Retrospective 6 days Rasburicase 4.5 mg (single Adults hematological malignancy  N/A 6
dose)

18 Yim [24] 2010 Retrospective 4 days Rasburicase Exposed: 0.2 Adults Hyperurecimia N/A UALs; % 5
mg/kg/d for 1 d (n reduction of
6); nonexposed: UALs; no. of
ALLO (n 17) patients

requiring
additional
doses;
changes in
kidney
function; costs

19 Raj [25] 2011 Randomized 2 days Rasburicase Rasburicase, Adults Hematologic malignancies  Reduction of _ 5

control trial single dose, as plasma UALs
needed (max 5
doses over 5 d)
(n 40)

20 Tirifilio [26] 2011 Retrospective 3 days Rasburicase 3 mg; Adults hematological malignancy  N/A Rate of UAL 4
subsequent decline; urinary
doses were allantoin levels
allowed & excretion

rate; kidney
function
(serum Cr,
CCr,Kand P
or Ca levels),
AEs
21 Maie [27] 2014 Retrospective 6 days Febuxostate 40 mg/day Adults hematological malignancy  N/A UAL 8
cohort
Maie 2014 Retrospective 6 days Allopurinol 300 mg/day Adults hematological malignancy  Change in UALs Normalization NA
cohort of UAL;
laboratory
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S. Author & year study design Treatment Drug Intervention Study group Type of disorder Primary outcome secondary NOS
No. Reference no. duration (mg/dl) outcome score
n = no. of
patients
parameters
22 Takai [28] 2014 Prospective 6 days Febuxostate 60 mg/day Adults hematological malignancy  N/A UAL; NA
cohort normalization
of UALs;
kidney failure
Takai 2014 Prospective 6 days Allopurinol 200 mg/day Adults hematological malignancy  Plasma UA _ NA
cohort response rate
23 Spina [29] 2015 Randomized 6 days Febuxostate 120 mg/day Adults hematological malignancy  N/A UAL; TLS 9
control trial clinical and
laboratory
parameters
Spina 2015 Randomized 6 days Allopurinol 600 mg/day Adults hematological malignancy  N/A _ 8
control trial
24 Sharma [30] 2016 Randomized 3 days Febuxostate 40 mg/day Adults CML N/A _ 8
control trial
Sharma 2016 Randomized 3 days Allopurinol 200- 300 mg/day  Adults CML Normalization of _ 9
control trial UALs
25 Tamuru [31] 2016 Randomized 5 days Febuxostate 60 mg/day Adults Any malignancy N/A _ 8
control trial
Tamuru 2016 Randomized 5 days Allopurinol 300 mg/day Adults Any malignancy N/A Kidney failure; 8
control trial electrolytes;
UAL; Ca
26 Kishimoto [32] 2017 Retrospective a dose/24 Febuxostate 10 mg/day Children & hematological malignancy  N/A UAL 9
cohort hour Adults
Kishimoto 2017 Retrospective a dose/24 Allopurinol 300 mg/day Children & hematological malignancy  N/A _ NA
cohort hour Adults

N/A: Not available, WBC: White blood cell, LDH: lactate dehydrogenase, UALs: Uric acid levels, Cr: Creatinine, Ca: Calcium, P: Phosphorus, K: Potassium, CBC: Complete blood count, AKI: Acute kidney injury, AE:
Adverse events
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Experimental Control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events Total Events Total O-E Variance Weight Exp[(0-E)/V], Fixed, 35% CI Exp[{0-E) / V], Fixed, 95% CI
Bosley 10100 5100 1 1 36% 1.65 (041, 6.59] e E—
Chaw 5 10 10 200 3 1 36% 448[112,17.92)
Coiffier ] 2150 2 3 55% 1.96 (163, 6.04] i m—
Cortes w a0 10250 3 1 36% 448[112,17.92)
Hu 60 160 50 220 4 1 36% 739185, 2054]
huchterson 10120 0 20 2 1 18% 7.39[1.04, 52.46]
Ishizawia w3 0 180 3 1 36% 44801112,17.92)
knoebel 13 185 10 20 7 5 81% 4.06 [1 69, 8.74] —_—
kompara 6 B8 10 130 6 3 5% 7.39[2.38, 2201) E—
Lascomh 9 4 £ 2 7 5 81% 4.06 [1 69, 8.74] —_—
Linare 8 164 B 320 3 1 36% 44801112,17.92)
medonnel 14 145 7o 2 1 18% 7.39[1.04, 52.46]
Paliegech M1 13 100 2 1 36% 272 (064, 10.87) -
Pui 12138 15 200 3 3 6% 172[048, 843 T
Raj 3188 14 100 2 1 18% 7.39[1.04, 52.46]
Reeves 9188 13 100 6 4 7% 4487168, 11.04] a—
Sharma 6 20 11 100 3 1 36% 4480112,17.92)
Steel g 1m0 13 2 1 18% 7.39[1.04, 52.46]
Tiriflio T 12 165 6 4 7% 4487168, 11.04] a—
Wirand 12 164 9 260 7 6 109% 3.21[1.44,7.15) —
im 611 8 150 3 1 36% 4480112,17.92)
Total {95% CI) 3251 3844 100.0% 4,06[3.11,5.28) L 2
Total events 252 251
Heterogeneity: Chi*= 7.80, df= 20 (P = 0.99); F= 0% I t t {
0.01 01 10 100
Test for pveral effect 2=10.38 (P < 0.00001) Favours [experimental] Favours [control]
Fig. 1(a). TLS development rate for Rasburicase
Experimental  Control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events Total Events Total O-E Variance Weight Exp[(0-E}/V],Fixed,95% Cl Exp[(0-E) IV, Fixed, 95% CI
Kishimoto (4) B0 10 20 100 1 3 a0% 1400045, 4.33) I
male (&) 100 320 60 200 2 0 392% T, 17 -+
Sharma (4) 12 112 40 200 1 14 75% 1.07 (064, 1.81] i
apina (4 62 20 12 20 2 9 176% 1.25[068, 240] -
takai (4 8 4012 2 3 a0% 1.95[0.63,6.04] -
Tarrur (4) 13w 3100 3 1030% 44811121787 e
Total (95% Cl) 938 940 100.0% 1.24[0.94,1.63] L 3
Total evants 267 175
Heterogeneity, Chi*= 4.61, di= 5 (P = 0.48) F= 0% IDUW 011 WIU mﬂl
Testforoverallefect 2=1.54 (= 012) Favours [experimental] Favours [control]
Fig. 1(b). TLS development rate for Allopurinol
Experimental  Control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events Total Events Total O Variance Weight Expf(0-E)/V], Fixed, 95% CI Exp[(0-E) V], Fixed, 95% C
Kishimoto 8 20 100 2 1 67% 7.39(1.04,52.46] —
male N 11 R I I 7 133% 165041 658 B
Sharma 5 8 W om0 1 67% 1.000.14,7.10 I E—
Spina 9 6 80 2 0 6 400% 1000045229 ——
takai 1% 8 7o 3200% 1400045, 4.33) T
Tamury T 120 2 2 133% 1.72[0.68,1087] I
Tofal {95% CI) 565 805 100.0% 14910.90,247] »
Total events 76 149
Heteragenaity Chit= 4,43, 4= (P = 0.49), F= 0% 1001 011 110 WUD}

Testfor overall effect 7=1 85 (F=0.12) Favours experimental

Fig. 1(c). TLS development rate for Febuxostate
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bosley 135 60 200 165 &0 200 3.2% -30.00[43.86,-16.14] —
Chow 126 70 200 165 100 200 21% -40.00[-56.82,-23.09 —
Coiffier 110 45 200 168 55 200 6.3% -5B.00[67.85-4819 -
Cones 165 65 200 1B5 B0 200 41% -2000[-32.26,-7.74] i
Hu 139 65 200 175 B0 200 41% -36.00[48.26,-2374 I
huchterson 165 75 200 1B7 50 200 39% -2200[-34.49-951] —
Ishizawa 190 &84 165 180 20 200 3% 10.00F311,2311) T
knogehel 125 65 200 185 10 200 74% -GO.00[-B9.11,-50.89) -
kompara 145 &4 200 145 50 200 58%  0O0F10.20,1020] -
Lascomb 120 65 200 175 B0 200 41% -55.00[67.26,-4274] —_—
Linare 112 62 200 136 A0 200 50% -24.00[35.04,-12.96 —
mcdonnel 136 58 200 165 50 200 5.4% -29.00[3961,-18.39 —
Poliesech 165 54 200 149 40 200 A% 16,00 [6.69, 25.31) -
Pui 124 &7 200 157 40 200 GE% -33.00[4285-2339 -
Ra 154 6B 200 188 B0 200 39% -44.00[56.57-31.43 —
Reaves 123 64 200 165 50 200  4.8% -4200[53.26,-3074 —
Bteel 140 67 200 125 B0 200 39% 15.00 [2.54, 27 48] I
Tirifilio 154 A7 200 135 40 200 G.E% 19.00 [9.35, 28 B5] —
Wrand 1200 58 200 148 80 200 33% -26.00[39.89,-12.31] —
im 14258 200 125 10 200 B4% 17.00[8.71,25289) -
Total {95% Cl) 3965 4000 100.0% -19.96 [-22.43, -17.49] ¢
Heterogeneity: Chi*= 477 81, of=19 (P = 0.00001}; F= 96% |

L 1 1
400 A0 a0 100

Testfor overall effect 2= 15,62 (P = 0.00001) Favours [experimental] Favours [control]

Fig. 2(a). Uric acid level for Rasburicase

Experimental Contral Mean Difference Mean Difference
Studyor Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kishimato (4) 025 100 2010 100 126%  5000(44.72 55.28) -
male (4) 0020 100 40 10 100 1A% 1000 F15.54,-4.46) -
Sharma (4) 0015 100 45 10 100 28.2% 150011843 -11.47) b
Snina (4) W20 100 &0 15 100 14.7% -3000-34.90 -25.10) -
takai (&) 4020 100 B0 10 100 18.3% -2000-24.38, -1562) -+
Tamuru (4) OO0 100 8218 100 147% 1000 F14.80,-5.10) -
Total (35% C) 600 600 1000% -8.58[1047,6.71] {
Heterogeneity: Chi*= 586.08, =4 (F < 0.00001), F=99% ' |

T ) IR

Testfor overal efiect.Z= 8.7 (7« 0.00001) Favours [eiperimental] Favours [control]

Fig. 2(b). Uric acid level for allopurinol

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kishimoto 95 40 T8 TI A0 TR 3W%  -17.00[31.49-151] —
male Ga 30 V8 VO 40 TH BA%  -900[16.32 637 T
Ehatma a0 0 V8 B8 30 7R O124% -19.00F3716-10.84] -
Spina 45 10 T8 BS 10 TR 3i4% -20.00[25.08 -14.84] &
takai g 10 T8 BO 20 TR 3i4% .00 [-0.06,10.08] il
Tarmur a0 0 FE BR300 TR O124%  -1500[2376,-6.84] -
Total (95% Cl) 450 450 100.0% -10.08 [12.96,-7.20] [
Heterogeneity, Chi#=96.51, df= & (P = 0.00001}; F=91% |

400 A0 0 a0 100

Testfor overal eflect 2= 6.86 (F < 0.00007) Favours [experimental] Favours [control]

Fig. 2(c). Uric acid levels for Febuxostate
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Tofal Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bosley 160 10 200 165 80 200 46% -500F16.17,6.17] T
Choy 185 70 200 165 100 200 20%  -10.00[26.92 697 T
Coiffier 100 45 200 168 &5 200 59% -BB.0077.84,-498.14] I
Cores 165 B5 200 185 @0 200  3.48% -2000[-32.26,-7.74] —_—
Hu 119 B5 200 175 60 200  3.8% -56.00[68.26-43.74] —_—
huchterson 145 75 200 187 &0 200  37% -42.00[54.49-2951] —
|shizawa 165 84 165 180 20 200 33% -15.00[-28.11,-1.849 ——
knoebel 115 B5 200 185 10 200 6.9% -70.00[79.11,-60.849] s
kompara 145 54 200 145 &0 200 5.5% 0.00[-10.20,10.20] -1
Lascomhb M0 B 200 175 @0 200 3.8% -BA.00[77.26-5274] I
Linare 112 B2 200 136 20 200 0% -24.00[33.03,-14.97] I
medanngl 136 58 200 165 30 200 7.O0% -28.00[-38.05,-19.95] I
Poliesech 165 64 200 148 10 200 9.48% 16.001[8.38, 23.61] -
Pui 124 &7 200 157 A0 200 5.2% -33.00[4351,-22449] i
Raj 154 BB 200 198 90 200 23% -44.00[-59.63,-2837 —
Reeves 123 B4 200 165 15 200 G8% -4200[51.11,-32849 -
Steel 140 67 200 125 45 200 46% 16.00[3.81, 26.189] —
Tirifilin 154 A7 200 135 10 200 88%  18.00[10.88 27.07 i
Wirand 120 68 200 146 90 200 26% -26.00[-40.84,-11.16] Em—
im 142 63 200 125 100 200 22% 17.00(0.91, 33.08) —
Total (95% Cl) 3965 4000 100.0% -22.39[-24.78,-20.00] +
Heterageneity: Chi*= 60063, df=19 (P = 0.00001%; F=97% {

100 -40 0 50 100

Testfor overal effect 2= 18,33 (F = 0.00001) Favours [experimental] Favours [control]

Fig. 3(a). Creatinine levels for Rasburicase

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kishimoto (&) 20 5 a0 10 30 &80 B2% 10.00[1.57,18.43) —
male (&) 15 a0 30 18 50 29.0% -15.00[19.48,-10.52) &+
Sharma (&) 40 15 B0 45 10 A0 233%  -5.00[-10.00,-0.00] i
Spina (A 30200 50 40 15 AD 121% -10.00([-16.93,-3.07] -
takai () 3\ 200 50 40 10 A0 15.2% -5.00 [-11.20,1.20 -
Tarmuru (&) 22200 50 3215 D 121% -10.00[-16.93,-3.07] -
Total {95% CI) 300 300 100.0%  -7.89[-10.30,-5.48] 4
Heterogeneity: Chi*=28.82 df=5 (P = 0.0001); F= 83% {

500 8D 0 80 100

Testfor overall effect 2= 6.41 (F < 0.00001) Favours [experimental] Favours [control]

Fig. 3(b). Creatinine levels for Allopurinol

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kishimato 95 20 128 119 200 125 196% -20.00[24.96 -19.04] -
fmale a0 30 125 120 10 125 187% -30.00 [35.54,-24 48] -
Sharma 80 18 125 130 30 125 139% -A0.00 [55.88 -44.12] -
Spina 0030 1258 10 20 125 121% -40.00 [46.32, -33.68] -
takai an 10 125 100 20 125 314%  -10.00[13.92,-6.08] *
Tamur a0 35 125 @0 30 125 T4%  -10.00[-18.08,-1.92] -
Total {95% Cl) 750 750 100.0% -24.29 [-26.48, -22.09] ]
Heterogengity, Chi*= 167 19, df= 4 (P = 0.00001); F=97% i

400 A0 0 a0 100

Testfor overall effect Z= 21.69 (F < 0.00001) Favours [experimental] Favours [control]

Fig. 3(c). Creatinine levels for Febuxostate

193



Alshehri et al.; JPRI, 33(33A): 183-196, 2021; Article no.JPRI.70195

Six studies evaluated the management of
Allopurinol and Febuxostate. The intervention
dose of Febuxostate was 10-120mg/day and up
to 300mg/day of Allopurinol was used among
selected studies. Most studies that Febuxostate
used in a low dose and a better option to
manage Uric acid levels [28-30]. Tamura et al.
reported similar efficacy outcomes of both
therapeutics Allopurinol and Febuxostate to
control uric acid levels [31]. A study by Kishimoto
et al. concluded Febuxostat as a better option to
control uric acid in Children. Only two studies
reported serious adverse events [29,30], and
three patients were managed by blood
transfusion [30].

5. CONCLUSION

This meta-analysis concluded that
all Hypouricemic agents are effective to control
biochemical indicators, including Uric acid and
Creatinine. However, correct and effective dose
selection with minimal or no adverse effect
outcome is critical. Further, trials are suggested
to conclude the suitable dose of all these
Hypouricemic agents both in Adults and Children
resulted in better efficacy and minimal side
effects.
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