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Abstract

Background: Beta thalassemia major is the most prevalent tgemiisease in Mazandaran province. The
national prevention program is successful, howeuerpatients grow older and their managements gge m
complicated. Paper based clinical notes are besegl @nd there are some electronic data banks miainly
financial matters. This registry (ETR Mazandaranjiésigned to be a reliable data bank for epidemioland
clinical data for beta thalassemia major patieiviad in the province. This registry will be a soarfor health
system decision makers.

Methods: Thalassemia Research Center (TRC) with collabmradf informatics Technology Department of
Mazandaran University of Medical Sciences (MUMS}kidaed an Electronic Thalassemia Registry (ETR,
Http://thr.mazums.ac.ir) in Persian language, i130016. There are 16 dedicated clinics and wardieu
MUMS in the province taking care of about 2700 guatis. In each thalassemia clinic a nurse has beeteé
and educated. Questionnaires were designed by perierced clinician with collaboration of software
developer. Each patient was registered by the matiadentification number and by his (her) name.
Epidemiologic, clinical data, complications anebditation have been registered. Confidentiality basn
considered and no reports include patient's namd. research proposals were ethically evaluatedrRC
research committee and university ethical commiife@volves intervention in patients management. A
biologic bank for blood or DNA samples has beericgrdted.

Results: A Web-based Thalassemia Registry system was dabigp serve as an electronic medical file for
patients retrieving data from medical files by ied registrars. Data was audited and cleaned béfavas
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archived in the electronic filing system. The régids consisted of epidemiologic data, clinicastbry and
important physical examination points, laboratagults, a list of classic complications, list ofdization. Each
record should be up dated at least one time in saahon. There are also a separate form for spd®akup
such as echocardiogram, MRI T2* and bone mineralsii@metry which should be updated annually for
patients 16 years old or older. There is a formrfogration to other provinces and death. This tegits
designed to run for at least 10 years. Thalassesmiatry is easily adaptable for usage in othevipaes.
Conclusion: Electronic Thalassemia Registry is an online dstiak for patients, physicians and policy makers
for better research and development in the field.

Key words: Beta Thalassemia Major, Electronic Registry, Maizaan, IR Iran

Background with beta thalassemia major (Azarkeyvan A,

2006).
Beta thalassemia major is the most prevalent ) . ] )
genetic disease in Mazandaran province, as w&Pverning body: A responsible committee
as the country. The national program fopon3|sted of the head of TRC with two other

prevention of new cases is successful in tH8€mMPers including ~an epidemiologist are
province, however, due to better clinicaf€sponsible for design as well as financial

management our patients grow older and thepatiers. Acceptance of research projects
managements get more multi-disciplinary angroposed by persons outside of the center is also

complicated (Abolghasemi et al., 2007Subjectto this committee.
Khorasani et al., 2008, Hashemieh et al., 2015).Geogr aphic definition: In this phase the registry

There is a national guideline for management ¢§ for patients who are living in Mazandaran
patients with beta thalassemia major in Islamigrovince. All cities are set as default placesp,als.
Republic of Iran which was distributed in 2006"€ name of hospitals which has thalassemia
(Azarkeyvan A, 2006). Paper based clinical not¢2inics are available.

are being used and is the main source for ojospital settings: Meanwhile, there are 14
researches (Kosaryan et al., 2007, Karami et ahospital based dedicated thalassemia wards and

2010). However, in some centers medical noteginics under Mazandaran University of Medical
are mcomplete and inaccurate. Sciences in the province_

There are some electronic data banks mainly fegtient digibility: All patients with the

financial matters. At least 2700 patients live ijiagnosis of beta thalassemia major by the
the province and are being managed in Irésponsible physician of thalassemia clinics,
hospital based clinics. Some 80% (2160 patientgtcording to CBC  and hemoglobin
of patients are under Mazandaran University aflectrophoresis are eligible for registration.
Medical Sciences (MUMS), however, 20 % (540

patients) are being cared in one hospital undg2ta collection forms: Data collection forms
were designed in Persian, by an experienced

Babol University of Medical Sciences. This™ ™'~ : )
registry (ETR Mazandaran) is designed to haveGinician with ~collaboration of a software
eveloper during consulting sessions. In each

reliable data bank for epidemiologic and clinica TR
researches for the cohort of patients with be{Qalassemla clinic a nurse has been elected and
thalassemia major living in the province. Thi€ducated for data entry.

data is needed for research purposes as well @gnfidentiality: Different level of access to data
routine health policy making. This registry willhas been defined. Patients could access only to
be a reliable source for patients, doctors and algfeir data, however, they could not edit the data.
health system decision makers. In each hospital a dedicated operator have access
Methods to the data of all patients in the particular cente

_ _ ~and is able to change data. Central admin has
Thalassemia Research Center with collaboratieftcess to all data and is able to create statistica

of Technology Department of the universityreports.

designed an Electronic Thalassemia Registry. . .

(ETR, Http://thr.mazums.ac.ir) in 2015-2016"'”‘.(5: _Softwa_Lre h_as links to different related
The registry was developed in agreement of tfPdies including site of MAZUM, Mazandaran
national guideline for management of patientihalassemia Society (Charity).
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Biologic bank: A biologic bank for blood or diabetes mellitus, cardiomyopathy,
DNA samples has been anticipated in moleculdwypothyroidism, osteoporosis,
laboratory of TRC located in Sari. hypoparathyroidism, and fertility disorder, all as

Quality control of filled forms: Admin is able yes or no options.

to randomly select 5% of registered patients tBage for seasonal laboratory results is consisted
data control. Directions for filling the forms of the mean pre transfusion hemoglobin levels,
could be found in a dedicated part. There are al&®S, Ferritin, Ca, AST, ALT, P and blood urea.

short directions in each part upon pause of .t nnual laboratory results are consisted of; TSH,
cursor. Data base acceptability and technic

problems: Data base is accessible only fo&BS' blood glucose 2 hours after meal as gram /

statistical reports by headquarter of Systemecnlter. Also the result of glucose tolerance

Lanauage of oroaram is Enalish. Region O(ést (Not indicated/ not done/ normal/ abnormal).
guage prog IS ENGISh. 9 ."HCV, HIV antibody, HBS antigen and antibody
server is in Sari. Security issues and technic

problems will be covered by the designing body.I er And also serum zinc.

Descriptive statistics, as well as, pie and columviitamin D level, bone mineral density, MRI T2*
diagrams could be created for all variables fasf heart and liver, echocardiogram, all by three
each center according to patient’s gender. Thigptions; yes/no/not indicated.

report can be saved, mailed or printed. Results of MRI T2* is going to be registered as

Guidelines and answers for questions. There normal, mild, moderate and severe categories.
are 3 levels of guidance for nurses responsibkesult of bone mineral density is going to be
for each ward and clinic. The first line is a smaltegistered as Z scores of total femoral neck and
description while the curser remains still on mogotal lumbar vertebra.

variables. Also there is a separate informatio? o - ; ;
: ! o reatment and medication page is consisted of if
partin the_ dashhoard. There Is the poss@hty e patient is under blood transfusion. The type
as_k questions and get th_e answer publicly Yt blood that the patient was using
private for all nurses by an intra-malil system. W eukoreduced/ washed). Adverse reaction to the

also. .per'formed a_teaching Session for lood and presence of antibodies (as yes/no
participating nurses. We also informed al ptions)

physicians in a scientific meeting by a lecture.
An alphabetical list of popular medications has

Variables Demographic data consisted of'been anticipated that could be ticked. There is
name, gend(_e_r, fgthers name, place and date (gssibility to add more medications to the list.
birth, identification number, address an

telephone number, education and occupatiohhere is a page for migration to other provinces.
marital status, type of medical insuranceAlso the death (with the date) is going to be
consanguinity of the parents, age of firstegistered. There is an option to choose between
transfusion, blood type. As the national progrardleaths related to thalassemia or unrelated
for prevention of thalassemia started in 199%accidents).

births after this date should be asked about t

reason for the failure of preventive acts by one o

three options; PND (prenatal diagnosis) was n&tegistry has 7 different pages for epidemiologic

performed, was not accurate, abortion wadata, important physical exams, complications,
denied by any reason. seasonal laboratory data, annual laboratory data,

ood and medication information list and

: N , )
Data for physical examination page is Cons'Sterd\igration (death event form) (Figure. 1-7).

of the weight (Kg), hepatomegaly (yes/no), _ _ _
growth problem (yes/no), Facial disfiguremenftared variables are mandatory to be filled in
(yes/no), history of splenectomy (yes/no), iPrder to pass the page. Software has alarm

spleen was in place, if there is splenomegaBystem for them. For all quantitative variables a
(yes/no) is going to be registered. range of possible digits has been anticipated and

. . . ..an alarm system will be activated upon out
Page for thalassemia complications is consstggnged measures

of data about being affected by, bile stone,
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DemographicInformation

Date of entry  [ShowPresentTime]

File Number l

MNational Code

Name

¥

Family

Gender Mail € Femail €

%] D] | e b

Birth Date
Province of birth

City of birth

Jdd |

Province Location

Figure 1. The page for demographic in in electronic regiftrypatients with beta thalassemia major
for Mazandaran province, IR Iran 2016.

physical examinations

Year of PhyExamination T -
Season T -l
Weight | Kg
Hepatomegaly T -]

Facial disfigurment T -
Growsth failure T -]
Splenectomy [ ]

Figure 2: The page for physical examinations in electroegistry for patients with beta thalassemia
major for Mazandaran province, IR Iran 2016.
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Important Thalassemia Complications

Year of Lab Result g

Season [T )
Bil. stone SR
Diabetes v
Cardiomyopathy ——v\
Hypothyrodism [ )
Osteoprosis -
Hypoparathyrodism _v\
Fertility disorder T~

Figure 3: The page for important thalassemia complicationsléctronic registry for patients with
beta thalassemia major for Mazandaran provincé,dR2016.

Seasonal Laboratory Data

Year of Lab Result -

Season ~

Mean of pre-transfusion Hb ar/di
FBS mgs/ml
Ferritin ng/ml
Ca mgqg/dl
AST u/l
ALT ufl

e mg/dl
Urea mg/dl
Uric Acid ~ mg/dL

Figure 4. The page for seasonal laboratory data in eleatroagistry for patients with beta
thalassemia major for Mazandaran province, IR B@b6.
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Annual Laboratory Data

Year of Lab Result T " -

TSH | mIu/dL
F.8.5 | magy/di
BS(2H) ' mardi
OGTT <]

HCV antibody [ <]

HIV antibody <]

HBS antigen -

HBS antibody [ ]

Zinc | ma/dl
Vit. D | ng/mL
FTH | mg/ml
MRI T2* <]

Figure 5. The page for annual laboratory data in electromggstry for patients with beta thalassemia
major for Mazandaran province, IR Iran 2016.

List of Medicine:

[ asa

[ calcium
Calcitriol

[C] pigoxin

[ estrogen
Folic acid

[] Frosemide
Insulin
Levothyroxin
[] oral hypoglysemic
Penicilin

[ Progestrone
Testosterone
[ wvit.D

s HydroxyUrea
[ Allupotinol
[] Propranoclol
[C] syndenafil

LI I I I D D D D D B R N D DN BN B B

Med. for osteoporosis None .
Iron chelator Yes —

DFO

pFx [

DEF

Figure 6: The page for medications in electronic registnydatients with beta thalassemia major for
Mazandaran province, IR Iran 2016.
DFO: deferoxamine, DFX: deferasirox, DEF: deferigro
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Migration and Death

- Patient State

Date of Death

Figure 7. The page for migration and death in electronidsteg for patients with beta thalassemia
major for Mazandaran province, IR Iran 2016.

Discussion comments. We also wish to have data of patients

Beta thalassemia is considered a rare diseaseumjler Babol University of Medical Sciences too.

many developed countries. Still there are nationalcknowledgement
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and treatment (Conte et al., 2015). There is an and management. Journal of Pediatric
Italian multicentric thalassemia registry created Hematology/Oncology, 29, 233-238.

in182 centers through Italy. One thousand eighgarkeyvan AE.P, Karimi M, Badiee Z, Aghighi M.
hundred and seventy three patients, 259 in (2006). Treatment book for thalassemia patients,

ot ; ‘i Ministry of Health and Medical Education.
gledlzaggg)age have been registered (Vichinsky %tonte R, Ruggieri L, Gambino A, Bartoloni F,

Baiardi P, Bonifazi D, Bonifazi F, Felisi M,
Whenever the disease is sever enough to bring Giannuzzi V, Padula R. (2015). The Italian
patients to medical attention, a hospital based Multiregional Thalassemia Registry: centers
registry is easier to establish that a population characteristics, services and patients’ population.
based registry. For some conditions probably ﬁaHematology, 1-32.

- . . . shemieh M, Naghadeh HT, Namini MT,
E){J;J;rl%t\l/?r;tk;?sz%lrg)glstry might be appropriate Neamatzadeh H, Dehshal MH. (2015). The Iran

Thalassemia Prevention Program: Success or
There are still an underestimation of affected Failure? Iranian journal of pediatric hematology
patients, as some patients are still out of radlar g 2nd oncology, 5, 161. . .

the health system. In spite of success wam H., Kowsaryan M, Vahidshahi K,

) . : Shahmohammadi S, Mahdavi M, Hashemi M,
prevention of birth of new affected babies, due to - 1 E, Majdi M, Ahangar M. (2010).

better management, existing patients are growing assessment of demographic, clinical and
older (Kosaryan et al., 2007). Also, because of |aporatory status of patients with thalassemia
the big number of patients and grate variability major and intermedia referred to thalassemia
of their medical conditions and needs, an research center in Sari, Iran, during 2007-2009.
electronic registry was needed to have a correct Pejouhandeh, 15, Pe186-Pe192, En8.

and on time picture of disease in the province. Khorasani G, Kosaryan M, Vahidshahi K, Shakeri S,
Nasehi MM. (2008). Results of the national

Limitations program for prevention d-thalassemia major in

Our limitation at this phase is a biologic bank ghze 'nggigglprovmce of Mazandaran. Hemoglobin,
which is a valuable resource for futur% ' S
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researches. AlSO we wish 10 make all forms an Ahangari M. (2007). Survival of thalassemic

information in English language to be useful for patients referred to the Boo Ali Sina Teaching
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