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Abstract

Objective Thalassemia is a public health challenge in the countries entitled belt thalassemia, but there is no pooled estimate of the survival
rate on thalassemia major patients. The aim of this meta-analysis was to evaluate the pooled 10-, 15-, 20-, and 30-year survival rates of the

patients with beta-thalassemia major around the world.

Methods A comprehensive literature search of five international databases including Medline/PubMed, Scopus, Embase, Web of knowledge,
and ProQuest was conducted to identify studies reporting survival rate of beta-thalassemia major until March 2020.

Results From 714 retrieved studies, 7 studies with 8777 subjects were included in the meta-analysis. Base on random effect model, the 10-,
15-, 20-, and 30-year survival rates were 98.39, 95.07, 90.41, and 82.93 percent, respectively.

Conclusions This meta-analysis provided acceptable results for estimating survival rate of beta-thalassemia compared to other studies.
Hence, these results can be effectively used to develop and implement prevention and treatment interventions for policymakers.
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Introduction

Two main forms of beta-thalassemia have been differentiated
by their clinical severity, first severe anemia that occur in the
initial year of life as thalassemia major (TM) and the second
mild anemia as thalassemia intermedia.!” The TM conse-
quences occurred in diverse range in developing countries,
from lack of public access to blood screening tests to timely
iron removal from patients.** The two main causes of death
in patients with TM were excess serum ferritin and iron over-
load followed by complications that occur including liver and
endocrine disorders, cardiac disease, anemia, infection, and
eventually death.5®

The survival rate of TM in the last few decades has pro-
gressively increased in order that only 2% of TM died before
10 years after diagnosis.” Some factors affect on this increasing
picture of TM survival including improving of surveillance in
some parts of the world, improved treatment of cardiac com-
plications, better accessibility to blood donor, blood screen-
ing for pathogens, treatment of infections, and treatment with
deferoxamine.'* !!

In the Modell et al. study, decreasing of cardiac disease in
TM was reported as the main factor in increasing of survival.'?
Lower survival rate in some reigns in the world associated
with availability of deferoxamine treatment and also related to
burdensome iron chelation regimen refusal by TM patients."?
Studies about survival in TM patients reported different rates
in which these differences may be due to several factors, but
some factors such as clinical phenotype of patients in different
reign possibly are important.’*

To assess the current survival rate in patients with TM
worldwide, to appraise the long-term survival (10-, 15-, 20-,
and 30-year), and to obtain the important limitations toward
long-term survival in thalassemia patients, this systematic
review and meta-analysis was conducted.
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Materials and methods

This is a systematic review and meta-analysis of patients with
beta-thalassemia major. This study was designed in 2020. The
methodology of the present study is based on the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analysis) statement.'

Search strategy

The researchers searched five international databases including
Web of knowledge, PubMed, Embase, Scopus, and ProQuest
until March 2020. We also searched the Google Scholar for
detecting gray literature. Selected keywords for international
databases included: “beta-Thalassemia’, survival rate”, “sur-
vival analysis” and “Kaplan-Meier estimate”

The initial search was conducted by two researchers (ShR
and SH). The searched record entered the EndNote X7 soft-

ware, and duplicate articles were removed automatically.
Inclusion and exclusion criteria

All observational studies (cross-sectional, case—control,
and cohort) stated the survival rate of patients with beta-
thalassemia major, published in English language without
time period restriction were included in the study. It should
be noted that studies that did not report the confidence
interval or sample size were not included into the final
analysis.

Quality assessment

The Newcastle-Ottawa Quality Assessment checklist was
used to evaluate the quality of selected papers. This tool
has three different parts including Selection (4 questions),
Comparability (1 question) and Outcome (3 questions), and
based on the final scores divided into three categories: good,
fair, and poor.'s*
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Screening of studies

Screening of studies, extraction of results, and evaluation of
quality control of articles were performed separately by two
authors (ShR and SH). If there was no agreement between
the two, the supervisor would announce the decision on that
article.

Data extraction form

All final articles entered into the study process were provided
by a checklist and were arranged to extract the data. This
checklist includes the name of the author, the year of publica-
tion, the period of the study, the country of origin, the survival
rate by year for each survival period.

Statistical analysis

The heterogeneity of the studies was assessed by Cochran test
(with significance less than 0.1). Also, I? statistics was used for
heterogeneity assessment. In the case of heterogeneity, the ran-
dom effects model was utilized. All analyses were performed
by the STATA (version 13) software.

Results
Study selection

After searching all the international databases, 524 articles
were selected and after deleting duplicate articles, 431 studies
entered the review phase in terms of title and abstract. After
reviewing the abstract of articles, 15 articles entered the next
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stage, at which point the full text was examined and 7 stud-
ies entered the final analysis. It should be noted that the ref-
erenced articles were also reviewed to add related articles. In
the screening stages of studies, some articles were removed
for a variety of reasons, which included the unrelated topic
(N=406), the unrelated population (N=10), inadequate infor-
mation (N=6), and the repeated results (N=2). The study
selection process is outlined in Fig. 1.

Result of quality assessment

Based on our results, six studies have good and one study had
a fair quality. The result of quality assessment presented in
Table 1.

Study characteristics

The included studies were published from 1994 to 2018. Base
on geographical location, five studies conducted in Iran®
203 one in Italy,* and one in Cyprus.” Characteristics of the
included studies presented in Table 2.

Heterogeneity

The result of chi-squared test and the I* index indicated that
there was a considerable difference between-study heteroge-
neity. For 10- (I*= 88.1 %, P<0.001), 15- (I*= 94.1%, P<0.001),
20- (I*=93.8%, P<0.001), and 30-year survival rate (I>= 98.2%,
P<0.001).

Results of the meta-analysis

First, the articles were sorted according to the year of pub-
lication and then analyzed by 1-, 10-, 15-, 20-, and 30-year

Table 1. Quality assessment of included studies.

Author (year) Selection Comparability Outcome Total Quality
Telfer, 2006 2 1 2 5 Fair
Kosaryan, 2007 2 2 2 6 Good
Di Bartolomeo, 2008 3 1 2 6 Good
Roudbari, 2008 3 2 2 7 Good
Rajaeefard, 2015 3 1 2 6 Good
Zamani, 2015 2 2 2 6 Good
Ansari-Moghadam, 2018 3 2 2 7 Good
Table 2. Basicinformation of included studies.
Survival rate

Author (year) Location Timeperiod  Sample size

10 15 20 30
Telfer, 2006 Cyprus 1980-2004 539 100 98.5 - 92.7
Kosaryan, 2007 Iran 1984-2006 1010 98 = 88 70
Di Bartolomeo, 2008 [taly 1983-2006 115 - - 89.2 -
Roudbari, 2008 Iran 1998-2006 578 97 92.1 - -
Rajaeefard, 2015 [ran - 911 97 92 - -
Zamani, 2015 Iran 1997-2013 133 98.3 884 80.5
Ansari-Moghadam, 2018 Iran 1971-2015 5491 99 97 95 88
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(n=524)

Studies identified through international database search

Identification

Studies remained after removal of the duplicates (n=431)

eligibility (n=15)

>
=
=)
i

Full-text papers assessed for

< Studies excluded after tittle and
7 abstract screening (n=416)

R Papers excluded for various
7 reasons (n=8)

Studies remained for qualitative and quantitative
analyses (n=7)

Fig. 1 Flowchart of the included eligible studies in systematic review.

survival. It should be noted that the number of papers of 5, 25,
and other survival rate was very low.

10-year survival rate

Based on the random-effect model, the results of the study
demonstrated that 10-year survival rate of BTMP was 98.39%
(95 % CI; 97.51-99.26, 1>=88.1%, P<0.001). The highest sur-
vival was reported from Cyprus (100%, 95% CI; 99.12-100)
by Telfer et.al. 10-year survival rate of BTMP has been shown
in Fig. 2.

15-year survival rate

The results of the study show that 15-year survival rate was
95.07% (95 % CI; 92.50-97.64, )=94.1%, P<0.001). The high-
est survival was reported from Cyprus (98.5%, 95% CI, 96.74-
99.18) by Telfer et.al. 15-year survival rate of BTMP has been
shown in Fig. 3.

20-year survival rate

Based on the random-effect model, the 20-year survival rate
was 90.41% (95 % CI; 85.43-95.40, 1’=93.8%, P<0.001). The
highest survival was reported from Iran (95%, 95% CI, 94.37-
95.54) by Ansari-Moghadam et.al. 20-year survival rate of
BTMP has been shown in Fig. 4.
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30-year survival rate

The results of the study show that 30-year survival rate was
82.93% (95 % CI; 74.21-91.66, I’=98.2%, P<0.001). The high-
est survival was reported from Cyprus (92.7%, 95% CI, 90.15-
94.74) by Telfer et.al. 30-year survival rate of BTMP has been
shown in Fig. 5.

Publication bias

Given that the number of articles entered in each of analyses
was less than 10, investigating the publication bias was not
rational.?

Discussion

The present meta-analysis was carried out to determine the
survival rate of patients with beta-thalassemia major until 10,
15, 20, and 30 years of age. The 10-, 15-, 20-, and 30-year sur-
vival rates were 98.39, 95.07, 90.41, and 82.93 percent, respec-
tively. The findings of this study show that about 82% of the
patients with beta-thalassemia major survived until the age of
30 years. In recent decades, several factors have been shown to
improve survival rate of beta-thalassemia patients including
implementation of thalassemia prevention program, increased
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Author,

Year

Telfer, 2006
Kosaryan, 2007
Roudbari, 2008
Rajaeefard, 2015
Zamani, 2015

Ansari-Moghadam, 2018

Country

Cyprus

Iran/ Sari

Iran/ Zahedan
Iran/ Shiraz
Iran/ Hamadan

Iran

Overall (I-squared = 88.1%, p = 0.000)

NOTE: Weights are from random effects analysis
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Fig. 2 Forest plot of 10- year survival rate.
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Fig. 3 Forest plot of 15- year survival rate.
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Fig. 4 Forest plot of 20-year survival rate.
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Fig. 5 Forest plot of 30-year survival rate.

quality of healthcare services, provision of appropriate treat-
ment, and essential services for these patients, such as blood
transfusions, administration of appropriate drugs, and screen-
ing of donated blood before blood transfusion.?»

Telfer and colleagues investigated factors associated with
long-term survival of TM, and showed an unexpected increas-
ing trend of survival rate since 2000 compared to before
1999. They also stated that excessive exposure of patients to
toxins produced in iron chelation therapy, and subsequently
increased rates of cardiac complications, the survival rate of
thalassemia patients was significantly lower until 2000.7” The
findings of previous studies showed that delayed documenta-
tion of TM cases in registration system and delayed diagno-
sis in these patients are associated with low survival rate for
beta-thalassemia major over the past years.**

The results of this study show that the highest 10- and
15-year survival rates for beta-thalassemia major were reported
in Cyprus, and the highest 20-year survival rate was reported in
Iran. Efthimiadis and colleagues reported the 15-year survival
rate for beta-thalassemia major patients as 58%, and 88% for
all.** Bartolomeo and colleagues also revealed that the 20-year
survival rates for beta-thalassemia major patients and for all
as 89.2%, and 85.7%, respectively.”” Rajaeefard and colleagues
reported the 20-, 40-, and 60-year survival rates of beta-thalas-
semia major patients as 85%, 63%, and 54%, respectively.”? Wu
et al.* also reported the survival rate of TM patients as higher
than 97% due to improvements in treatment and growth of
chelation therapy between 2007 and 2011. Although, excess
iron due to long-term blood transfusion among these patients
is the main cause of various complications, especially cardiac

o
©
®
S

complications (as one of the main causes of death in beta-thal-
assemia major patients), nowadays optimal iron chelation
therapy and administration of Deferiprone as a chelator in the
treatment of iron overload in thalassemia patients, consider-
ably increased survival rate among these individuals.”*

Limitations

This meta-analysis had some limitations. The high proportion
of retrieved studies were conducted in Iran due to high prev-
alence of beta-thalassemia major in this country. In the two
studies, the combined survival rate has been reported for both
major and intermedia thalassemia patients, and then these
studies were excluded in the analysis. The meta regression was
not done because of small sample of retrieved studies. In addi-
tion, due to various reports of survival rates in the retrieved
studies, we failed to obtain an overall survival rate from all col-
lected survival reports.

Conclusion

In conclusion, this meta-analysis provided acceptable results
for estimating survival rate of beta-thalassemia compared
to other studies. Hence, these results can be effectively
used to develop and implement prevention and treatment
interventions.

Conflicts of Interest Disclosure

All authors declare no conflicts of interest.

References

1. Aessopos A, Farmakis D, Karagiorga M, Voskaridou E, Loutradi A, Hatziliami
A, et al. Cardiac involvement in thalassemia intermedia: a multicenter study.
Blood. 2001,97(11):3411-6.

2. Olivieri NF. The beta-thalassemias. N Engl J Med. 1999;341(2):99-109.

3. Wang HC, Hsieh LL, Liu YC, Hsiao HH, Lin SK, Tsai WC, et al.

The epidemiologic transition of thalassemia and associated
hemoglobinopathies in southern Taiwan. Ann Hematol. 2017;96(2):183-8.

84

4. Borgna-Pignatti C, Cappellini MD, De Stefano P, Del Vecchio GC, Forni GL,
Gamberini MR, et al. Survival and complications in thalassemia. Ann NY
Acad Sci. 2005;1054:40-7.

5. Zafari M, Kosaryan M, Gill P, Alipour A, Shiran M, Jalalli H, et al. Non-invasive
prenatal diagnosis of beta-thalassemia by detection of the cell-free fetal
DNA in maternal circulation: a systematic review and meta-analysis. Ann
Hematol. 2016;95(8):1341-50.

J Contemp Med Sci | Vol. 7, No. 2, March-April 2021: 80 -85



Shahab Rezaiean et al.

6.

20.

21.

22.

23.

Borgna-Pignatti C, Rugolotto S, De Stefano P, Zhao H, Cappellini MD, Del
Vecchio GG, et al. Survival and complications in patients with thalassemia
major treated with transfusion and deferoxamine. Haematologica.
2004;89(10):1187-93.

. LadisV, Chouliaras G, Berdousi H, Kanavakis E, Kattamis C. Longitudinal

study of survival and causes of death in patients with thalassemia major in
Greece. Ann NY Acad Sci. 2005;1054:445-50.

. Tripathi P, Pati HP, Mahapatra M, Tyagi S, Ahuja A, Saxena R. Utility of labile

plasma iron assay in thalassemia major patients. Ind J Hematol Blood Transf
Off J Ind Soc Hematol Blood Transf. 2019;35(2):272-7.

. Zamani R, Khazaei S, Rezaeian S. Survival analysis and its associated

factors of Beta thalassemia major in hamadan province. Iran J Med Sci.
2015;40(3):233-9.

. Wu H-P, Lin C-L, Chang Y-C, Wu K-H, Lei R-L, Peng C-T, et al. Survival and

complication rates in patients with thalassemia major in Taiwan. Pediat
Blood Cancer. 2017;64(1):135-8.

. Ansari-Moghaddam A, Adineh HA, Zareban I, Mohammadi M, Maghsoodlu

M. The survival rate of patients with beta-thalassemia major and
intermedia and its trends in recent years in Iran. Epidemiol Health.
2018;40(0):e2018048-0.

. Modell B, Khan M, Darlison M, Westwood MA, Ingram D, Pennell DJ.

Improved survival of thalassaemia major in the UK and relation to T2*
cardiovascular magnetic resonance. J Cardiovasc Magnetic Resonance Off J
Soc Cardiovasc Magnetic Resonance. 2008;10(1):42.

. Pakbaz Z, Fischer R, Treadwell M, Yamashita R, Fung EB, Calvelli L, et

al. A simple model to assess and improve adherence to iron chelation
therapy with deferoxamine in patients with thalassemia. Ann NY Acad Sci.
2005;1054:486-91.

. Porter JB, Davis BA. Monitoring chelation therapy to achieve optimal

outcome in the treatment of thalassaemia. Best Pract Res Clin Haematol.
2002;15(2):329-68.

. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.

Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.

. Penson DF, Krishnaswami S, Jules A, Seroogy JC, McPheeters ML. Evaluation

and treatment of cryptorchidism. 2012.

. Nikbakht HA, Hassanipour S, Shojaie L, Vali M, Ghaffari-Fam S, Ghelichi-

Ghojogh M, et al. Survival rate of colorectal cancer in eastern Mediterranean
Region countries: a systematic Review and meta-analysis. Cancer Control.
2020;27(1):1073274820964146.

. Hassanipour S, Vali M, Gaffari-Fam S, Nikbakht HA, Abdzadeh E, Joukar F,

et al. The survival rate of hepatocellular carcinoma in Asian countries: a
systematic review and meta-analysis. EXCLI J. 2020;19:108-30.

. Hassanipour S, Delam H, Arab-Zozani M, Abdzadeh E, Hosseini SA, Nikbakht

HA, et al. Survival rate of prostate cancer in asian countries: a systematic
review and meta-analysis. Ann Glob Health. 2020;86(1):2.

Kosaryan M, Vahidshahi K, Karami H, Forootan MA, Ahangari M. Survival of
thalassemic patients referred to the Boo Ali Sina Teaching Hospital, Sari, Iran.
Hemoglobin. 2007;31(4):453-62.

Roudbari M, Soltani-Rad M, Roudbari S. The survival analysis of

beta thalassemia major patients in South East of Iran. Saudi Med J.
2008;29(7):1031-5.

Rajaeefard A, Hajipour M, Tabatabaee HR, Hassanzadeh J, Rezaeian S, Moradi
Z, etal. Analysis of survival data in thalassemia patients in Shiraz, Iran.
Epidemiol Health. 2015;37:¢2015031.

Ansari-Moghaddam A, Adineh HA, Zareban |, Mohammadi M, Maghsoodlu
M. The survival rate of patients with beta-thalassemia major and intermedia
and its trends in recent years in Iran. Epidemiol Health. 2018;40:e2018048.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Review I
The global survival rate of patients with beta-thalassemia major

Di Bartolomeo P, Santarone S, Di Bartolomeo E, Olioso P, Bavaro P, Papalinetti
G, et al. Long-term results of survival in patients with thalassemia major
treated with bone marrow transplantation. Am J Hematol. 2008;83(7):
528-30.

Telfer P, Coen PG, Christou S, Hadjigavriel M, Kolnakou A, Pangalou E, et al.
Survival of medically treated thalassemia patients in Cyprus. Trends and risk
factors over the period 1980-2004. Haematologica. 2006;91(9):1187-92.
Schneck A. Examining publication bias-a simulation-based evaluation of
statistical tests on publication bias. Peer). 2017;5:e4115.

Telfer P, Coen PG, Christou S, Hadjigavriel M, Kolnakou A, Pangalou E, et al.
Survival of medically treated thalassemia patients in Cyprus. Trends and risk
factors over the period 1980-2004. Haematologica. 2006;91(9):1187-92.
Hassanzadeh J, Mirahmadizadeh A, Karimi M, Veisani Y, Rezaeian S. Trends
in 5-, 10-, 20-, and 30-year survival rates of beta-thalassemia patients in
Southern Iran, 1995-2016: A retrospective cohort study. J Public Health Res.
2017,6(3).

Charafeddine K, Isma'eel H, Charafeddine M, Inati A, Koussa S, Naja M, et al.
Survival and complications of beta-thalassemia in Lebanon. Acta Haematol.
2008;120(2):112-6.

Caocci G, Orofino MG, Vacca A, Piroddi A, Piras E, Addari MC, et al. Long-
term survival of beta thalassemia major patients treated with hematopoietic
stem cell transplantation compared with survival with conventional
treatment. Am J Hematol. 2017;92(12):1303-10.

Miri M, Tabrizi Namini M, Hadipour Dehshal M, Sadeghian Varnosfaderani

F, Ahmadvand A, Yousefi Darestani S, et al. Thalassemia in Iran in last
twenty years: the carrier rates and the births trend. Iran J Blood Cancer.
2013;6(1):11-7.

Hassanzadeh J, Mirahmadizadeh A, Karimi M, Rezaeian S. Delay in diagnosis
of hemoglobulinopathies (thalassemia, sickle cell anemia): a need for
management of thalassemia programs. Iran J Pediat. 2017;27(2).

Hadipour Dehshal M, Ahmadvand A, Yousefi Darestani S, Manshadi M,
Abolghasemi H. Secular trends in the national and provincial births of new
thalassemia cases in Iran from 2001 to 2006. Hemoglobin. 2013;37(2):
124-37.

Efthimiadis GK, Hassapopoulou HP, Tsikaderis DD, Karvounis HI,
Giannakoulas G, Parharidis GE. Cardiac determinants of survival in beta-
thalassemia. Haematologica. 2006;,91(12 Suppl):Elt11.

Di Bartolomeo P, Santarone S, Di Bartolomeo E, Olioso P, Bavaro P, Papalinetti
G, et al. Long-term results of survival in patients with thalassemia major
treated with bone marrow transplantation. Am J Hematol. 2008;83(7):528-
30.

Wu HP, Lin CL, Chang YC, Wu KH, Lei RL, Peng CT, et al. Survival and
complication rates in patients with thalassemia major in Taiwan. Pediat
Blood Cancer. 2017;64(1):135-8.

Peng C-T, Tsai C-H, Wu K-H. Effects of chelation therapy on cardiac function
improvement in thalassemia patients: literature review and the Taiwanese
experience. Hemoglobin. 2008;32(1-2):49-62.

Peng C-T, Chang J-S, Wang L-Y, Chiou S-S, Hsiao C-C, Wang S-C, et al.
Update on thalassemia treatment in Taiwan, including bone marrow
transplantation, chelation therapy, and cardiomyopathy treatment effects.
Hemoglobin. 2009;33(5):304-11.

Huang Y-C, Chang J-S, Wu K-H, Peng C-T. Regression of myocardial
dysfunction after switching from desferrioxamine to deferiprone therapy in
B-thalassemia major patients. Hemoglobin. 2006;30(2):229-38.

This work is licensed under a Creative Commons Attribution-NonCommercial 3.0 Unported License which allows users to read, copy, distribute and make derivative
works for non-commercial purposes from the material, as long as the author of the original work is cited properly.

J Contemp Med Sci

Vol. 7, No. 2, March-April 2021: 80 -85

https://doi.org/10.22317/jcms.v7i2.903 85



