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Purpose: Ever increasing number of patients who receive kidney transplantation as

a therapeutic option, approaches to increase graft survival as well as to identify factors

that reduce the treatment outcomes should be taken into account. One of the heightened

concerns after transplantation is non-adherence to immunosuppressive medications, which

increases the risk of kidney failure or even rejection. The aim of this study was to evaluate

factors associated with immunosuppressant medications adherence in kidney transplant

recipients.

Patients and methods: Data were collected from 100 eligible kidney transplant patients

referring to Shiraz Motahhari clinic and a private office of an attending nephrologist during

18 months. Adherence to immunosuppressive medications was assessed by Basel assessment

of adherence to immunosuppressive medication scale at 2 time points.

Results: According to the findings, 55% of patients did not adhere to their post-

transplantation immunosuppressive medications. The rate of adherence to immunosuppres-

sive medications was not either statistically or clinically significant between time points

zero and six months. None of the investigated factors including demographic, clinical and

social-economical-cultural factors were significantly associated with patients' adherence to

immunosuppressive regimen. Furthermore, there was no statistically significant association

between immunosuppressive medication adherence and acute kidney rejection.

Conclusion: The rate of non-adherence to immunosuppressive medications was high. These

data can be exploited by both physicians and policymakers to improve the rate of adherence

to immunosuppressive medications amongst kidney transplant recipients.
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Introduction
Kidney transplantation is an appropriate and proven treatment for patients with end-

stage renal disease (ESRD).1 Hundreds of thousands of kidney transplantations are

being performed annually around the world and the number of these operations are

growing, and currently more than 180,000 patients with a functioning transplanted

kidney are living in the United States.2

According to the statistics, 34,166 cases of kidney transplantations (4,436 grafts

from cadaver and 29,730 grafts from living donor) took place in Iran upon till 2012.

The annual rate of kidney transplantation in Iran ranks the highest among the

Middle Eastern countries in 2011 and 2012.3 The kidney transplantation center in

Shiraz, Southwest of Iran, is one of the most active renal transplantation centers in
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all of Iran. According to the literature, 1,200 cases of

kidney transplantation had been performed from

December 1988 to December 2003 in Shiraz.4

Kidney transplantation certainly has its own potential

complications and side effects; hence, considerations should

be taken into account.5 Patients’ adherence to immunosup-

pressive medications plays a vital role in graft survival.6

Non-adherence to immunosuppressant medications is the

third cause of graft loss after rejection and systemic

infections.1 In a retrospective survey, Takemoto et al

observed that by reducing the rate of adherence, the risk of

graft loss was increased.7 Schweizer et al reported that 91%

of the kidney transplant recipients are non-adherent to immu-

nosuppressive medication, either lost their grafts or died after

6 to 12months.8Moreover, a review article implied that non–

adherent recipients to immunosuppressive medications had

sevenfold increase in the risk of rejection.9 It is estimated that

non-adherence to immunosuppressive regimens costs

15–100 billion USD annually.10

Various factors affect the adherence rate among kidney

transplant patients, such as age, gender, patient’s attitudes

toward immunosuppressive drugs, marital status, level of edu-

cation, employment status, salary, the relationship between

patients and health care personnel as well as the frequency of

visiting doctor, side effects of medications, history of mental

diseases, smoking, drug or alcohol addictions.11–14

The prevalence of non-adherence in kidney transplant

recipients varies from 20% to more than 60%15 In this

study, we attempted to evaluate the adherence rate of

kidney transplant patients to their immunosuppressive

medications and identifying the associated factors based

on a self-reporting method in a referral center in Iran. To

the best of our knowledge, there is only one published

article regarding adherence to immunosuppressive medica-

tions at the setting of kidney transplantation amongst the

Iranian population.

Patients and methods
Study setting
During an 18-month period from September 2015 to

February 2017, this cross-sectional, observational study

was conducted in the Mottahari specialty and subspecialty

polyclinic affiliated to Shiraz University of Medical

Sciences, Shiraz, Southwest of Iran and also a private office

of one of the attending nephrologist. The institutional review

board and medical ethics committee of the University

approved the study protocols. Written informed consent

form was taken from each patient in regard to data collection

and taking part in the study or their responsible family

members if they could not understand the study methods

and goals or communicate properly with the interviewer

due to being illiterate, having low socio-culture status, or

having non-Persian languages (eg, Turkic, Arabic, or Luri).

Patient selection
Adult patients (≥18 years of age) received kidney transplant

and taking at least one immunosuppressive agent were

included. Patients who had received kidney transplant pre-

viously (re-transplantation), had concomitant pancreatic or

hepatic transplantation, or less than 6 months or more than

24 months after kidney transplantation were excluded from

the study. This time period was considered in order to

eliminate or minimize the possibility of recruiting patients

whose non-adherence occurred during the early post-

transplant period, when immunosuppressive regimen is

changing or unstable. Non-adherence in this timeframe

(6–24 months) might have the greatest clinical significance.

Data collection
Required clinical and demographic data were collected

through face-to-face interview with the patients as well

as reviewing their medical charts. For this purpose, a form

was designed to record information on demographic fac-

tors (age and gender), social-economical-cultural factors

(marital status, type of accommodation, education level,

employment status, average monthly income, living con-

dition, insurance type), habitual history (smoking, alcohol

or drug addiction), and clinical factors related to their

kidney transplantation (donor type, duration of kidney

transplantation, cause of chronic kidney disease, type and

duration of dialysis, underlying diseases as well as co-

morbidities, and acute rejection episodes), immunosup-

pressive regimen and other medications details (name,

dose, frequency, starting date and duration of administra-

tion) were also collected.

Adherence determination
The patient’s adherence level to immunosuppressive med-

ication was determined by self-declaration and face-to-

face interviews via Basel assessment of adherence to

immunosuppressive medication scale (BAASIS). This

scale consists of four items about taking medication

dimension, timing (drug holidays), dose reduction, and

continuity of immunosuppressive medication administra-

tion. A positive answer to each of these items shows non-
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adherence to immunosuppressive medications.16 After

answering the questions, the patients determined their

own level of adherence, using the visual analog scale

(VAS) in the range of 0 (not adherent) to 100 (complete

adherence). The patient adherence level to immunosup-

pressive medication was determined in two phases of

zero point and six months after the baseline, through face-

to-face interviews or telephone calls. Causes of non-

adherence to immunosuppressive medications were also

recorded. Patients’ beliefs as well as motivations about

the immunosuppressive therapy and using auxiliary

devices to remember immunosuppressive medications tak-

ing time (eg, timed pillboxes, calendar) were collected.

Statistical analyses
Categorical data were reported as a percentage and contin-

uous variables were expressed as either means±standard

deviations (SD) or median (interquartile range [IQR]). Chi-

square test or Fisher’s exact test was performed (if more

than 25% of the categories had frequencies below five) to

compare the rate of adherence between two time points as

well as the possible association of immunosuppressive

adherence with acute rejection episodes. Logistic regression

analysis with odds ratio (OR) and 95% confidence interval

(CI) via a stepwise method was performed to determine the

possible association with different demographic, social-

economical-cultural, habitual, and clinical factors as well

as development of acute rejection episodes. Variables with

P-values less than 0.3 were selected for the final multi-

variate logistic regression model. P-values less than 0.05

were considered to be statistically significant. All the above

analyses were carried out by the Statistical Package for the

Social Sciences (SPSS) version 20 software (IBM company,

New York, NY, United States).

Results
Initially, a total of 110 patients were screened. Ten patients

were excluded due to re-transplantation or having concur-

rent pancreatic or liver transplantation. Finally, 100

patients were included. Table 1 summarizes the demo-

graphic, clinical, and social-economical-cultural data of

the studied population. The age of patients ranged between

22 and 72 years. Sixty eight percent of the cohort was

men. Hypertension and diabetes were the two major

causes of ESRD. Most of them (84%) were under hemo-

dialysis before kidney transplantation. More than one-

fourth (27%) were currently unemployed. About one-fifth

(19%) had an academic education. Most participants

Table 1 Demographic, clinical, and social-economical-cul-

tural properties of the study population (n=100)

Gender (%)

Male 68

Female 32

Age, Mean ± SD (years) 43±14

Donor type (%)

Non-relative living donor 7

Relative living donor 2

Deceased 91

Cause of chronic kidney disease (%)

Hypertension 27

Diabetes mellitus 19

Othersi 54

Underlying disease (%)

Hypertension 31

Diabetic mellitus 18

Othersii 51

Dialysis type (%)

Hemodialysis 84

Peritoneal 13

Never had dialysis 3

Post-transplantation duration, Mean ± SD (months) 14.37

±5.44

Number of consumed medications for each patient,

Median (IQR)

6 (6.75)

Employment status (%)

Not able to work 30

Unemployed 27

Employed 29

Retired 16

Insurance status (%)

Insured 99

Uninsured 1

Educational years (%)

Illiterate 9

6 yearsiii 72

More than 12 yearsiv 19

Marital status (%)

Married 73

Single 25

Divorced 2

Opioid addiction (%)

Never 89

Previously 9

Currently 2

(Continued)
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(96%) lived with their families. Near three-fourth (73%) of

patients were married or engaged. Ten percent and 9% of

the patients were alcohol and opium addicts, respectively,

either before or after transplantation. Fifteen percent of

patients quit cigarette after transplantation and currently

2% of them were cigarette smokers. None of the patients

had a history of psychiatric disorders. The median number

of medications used by patients was six. Seventy percent

of patients had monthly income above $150 USD.

At the time points zero and six months, 59% and 54% of

the patients were adherent to their immunosuppressive med-

ications. There was no significant difference in the rate of

adherence in the two stages of study (P-value >0.05).

Overall, 55% of the patients did not adhere to their immuno-

suppressive medications at least in one of the studied time

points. The mean±SD patients’ self-scoring about their

adherence to the immunosuppressive medication by VAS

was 92±11. It ranges from 50 to 100.

The main reasons for non-adherence to immunosup-

pressive regimen were forgetfulness (83%), financial pro-

blems (6%), and unavailability of medications (3%).

Adverse drug reactions and allergies were responsible for

non-adherence in two patients.

Most (98%) of the patients declared that they had high

motivation for transplantation and initiation of their immu-

nosuppressive therapy before transplantation. At the time of

interview, the rate of patients’ motivation to continue immu-

nosuppressive treatment after kidney transplant was 99%.

Half (50%) of them were reminded by their family members,

especially their wives. The use of reminding devices was

reported in 60% of the patients, and the alarm clock was the

most common one.

Table 2 shows the possible association between differ-

ent demographic, clinical, and social-economical-cultural

of the study population and adherence to immunosuppres-

sive medications. According to univariate logistic regres-

sion analysis, duration of immunosuppression, type of

donor, type of accommodation, cigarette smoking, and

opium addiction were selected. However, there was no

significant association between these variables and adher-

ence based on the multivariate logistic regression model.

Only 9% of the patients experienced acute rejection

episodes, of which 5 and 4 were in the category of adher-

ent and non-adherent patients, respectively. There was no

significant association between patients’ adherence to

immunosuppressive medications and episode of acute

rejection.

Discussion
In the current survey, 55% of the patients did not adhere to

their immunosuppressive medications. The rate of non-

adherence in the setting of kidney transplantation was

reported from 5% to more than 50%.17,18 This variation

can be due to several reasons, such as difference in the

definition as well as detection method of patient’s adher-

ence and the lack of similarity between various studies

regarding their methodology, population, and risk of non-

adherence. For example, in a study by Didlake et al,19

patients with a serum cyclosporine level below 25 ng/mL

were classified as “major clinical non-compliant”, and

those with a serum cyclosporine level greater than

25 ng/mL were defined as “minor clinical non-compliant”.

In another study on 105 kidney transplant patients, weight

gain greater than 20%, cyclosporine whole blood levels less

than 30 ng/ml, or missing more than 20% of their clinical

visits were considered as non-adherence.20 On the other

hand, some studies used the pill counting method to assess

non-adherence, while in another study, it was determined

via sending a questionnaire through emails to kidney trans-

plant recipients. The only relevant study done in Iran was

conducted by Ghods and Nasrollahzadeh on 286 kidney

transplant patients during 3 months from February to

April 2002 in the Hasheminejad University hospital in

Tehran. In this study, non-adherence level to immunosup-

pressive medications was reported to be 25.5%,1 which was

much less than ours (55%). This difference in the results

can be due to several reasons. First, patients who did not

take three or more non-sequential doses of immunosuppres-

sive drugs in one month were considered as “minor non-

Table 1 (Continued).

Alcohol consumption (%)

Never 90

Previously 10

Currently 0

Cigarette smoking (%)

Never 83

Previously 15

Currently 2

Monthly income (USD) (%)

Less than 60 18

60–150 12

More than 150 70

Notes: iNephrolithiasis, Glomerulonephritis, Polycystic kidney disease.
iiDyslipidemia, Hypothyroidism, Depression. iiiSchool grade. ivAcademic grade.
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compliance” and those who stopped three or more conse-

cutive doses per month as well as those who stopped taking

immunosuppressive drugs for several days, weeks, or

months were defined as “major non-compliance” in their

study.1 While as mentioned in the method section, we used

the BAASIS questionnaire to assess our patients’ adher-

ence. According to this questionnaire, the definition of non-

adherence appears to be more robust, and all aspects of

time, dose, as well as continuity of taking immunosuppres-

sive medications were evaluated simultaneously. Secondly,

in our study, we followed patients’ adherence in two phases,

time zero and six months later and patients who were non-

adherent at each of these two phases were considered as

non-adherent. However, this approach was not considered

in the Ghods and Nasrollahzadeh investigation.1

Two systematic reviews specifically identified and dis-

cussed factors relevant to medication non-adherence,

explicitly in kidney transplant patients.21,22 It seems that

younger kidney recipients might underestimate the effects

of their immunosuppressant drugs. Also, physical as well

as cosmetic adverse effects of immunosuppressive drugs,

such as acne, hair loss, gingival hyperplasia, obesity, and

hirsutism can be more intolerable for young people. In

almost all previous studies, younger patients had a lower

level of adherence than older ones. However, in the current

study, there was no significant association between age

and non-adherence (P-value >0.05). This might be related

to the distribution of age in our cohort. In this regard, 67%

of our patients were over 35 years old and those less than

25 years of age consisted only 11% of the population.

In previous studies, it was shown that by increasing the

post-transplantation duration, the level of adherence

decreases.1,23 One of the plausible reasons for this phenom-

enon is that by increasing this duration, the patient’s posi-

tive opinion about the benefits of immunosuppressive drugs

might be reduced. Ravi et al reported that adherence to

(pegylated) interferon alpha and ribavirin alone or their

combination diminished significantly over the treatment

course in Iranian patients with chronic hepatitis C.24

However, in our study, no significant association was

found in this regard. In addition, although the rate of adher-

ence decreased by 5% after 6 months compared to the

baseline, this difference was neither statistically nor clini-

cally significant. One of the reasons that can affect the

association between the non-adherence level and kidney

post-transplant duration in our study can be the time points

selected for the assessment of non-adherence. In the present

study, recruited patients were between 6 and 24 months

after transplantation. Apart from low sample size, the

short duration of the study, as well as the close time inter-

vals and follow-up between date of transplantation and

determining patient’s adherence might justify these findings.

A number of studies have shown that poverty and poor

socio-economic levels are one of the factors that contribute

to the adherence of patients with immunosuppressive regi-

mens in kidney transplant recipients, but in our study,

there was no significant association between the average

monthly income and their adherence rate (P-value >0.05).

One of the reasons for this finding is that in Iran, as

a developing country, the government pays all the costs

of kidney transplant recipients. The main immunosuppres-

sive drugs, including calcineurin inhibitors (cyclosporine

and tacrolimus) and antimetabolites (mycophenolate and

azathioprine), are available as generic types in our country,

which are much cheaper than the original brands. On the

other hand, insurance services or charity organizations

cover all the costs for kidney transplant recipients, and

patients pay only small fraction of the amount for drugs.

Therefore, almost all patients have the ability to pay for

their immunosuppressive medications.

Presence of underlying disease as whole and specifi-

cally diabetes along with diseases causing chronic kidney

disease (eg, hypertension, diabetes) had no significant

association with adherence to immunosuppressive regimen

in our cohort. In contrast to these data, Jindal et al reported

that comorbid conditions (ischemic heart failure) as well

as causes of ESRD (hypertension and diabetes) signifi-

cantly associated with non-adherence in recipients of kid-

ney transplants in the US. The authors did not provide any

explanation or rational for these findings.25 Furtherer stu-

dies might be warranted to prove this issue.

Forgetfulness as the most prevalent reason was

declared by the participants for non-adherence in our

study. This was also mentioned in other similar studies.

In a study on 218 kidney transplant recipients, it was

reported that 62.4% of the patients were non-adherent to

their immunosuppressive medications due to

forgetfulness.26 Interestingly, forgetfulness is one of the

major reasons for non-adherence to medications in other

clinical settings in Iran such as HIV.27 In general, financial

problems and unavailability of medications are the other

two factors related to patients’ non-adherence. This is

related to the fact that at some time within the study

period, due to lack of prominent generic type of mycophe-

nolate (Roche, Cellcept®, Basel, Switzerland), many

patients had to purchase other brands of this medication
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(eg, Clausen, Suprimune®, Montevideo, Uruguay;

Daropakhsh, Cytocept®, Tehran, Iran; Osve, Citogan®,

Tehran, Iran) that were not covered by the insurance com-

panies and might not be freely available to most of the

patients. The same story goes for Prograf®, a well-known

brand name of tacrolimus.

Non-adherent patients are expected to experience more

acute rejection episodes. In a study by Schweizer et al,

91% of the non-adherent patients lost their grafts or died

within 6–12 months after transplantation.8 Similarly, the

incidence of acute rejection in non-adherent patients were

4.8 times more than those adherent with their immunosup-

pressive regimen in Iran (P<0.001).1 However, in our

study, the rate of acute rejection episodes was comparable

between adherent and non-adherent patients. The incom-

plete medical record of patients (especially in the private

office), as well as the low sample size can justify this

finding. In other words, the actual number of patients

experiencing at least one episode of acute rejection might

be more than what we identified. In this regards, Salahi

et al reported that among 1,200 consecutive kidney trans-

plant patients at Shiraz Organ Transplant Center during

a 15-year period from December 1988 to December 2003,

the rate of graft rejection in alive and dead renal recipients

was 6.1% and 41.7%, respectively.28

Strengths of the current study included measuring and

determining the level of immunosuppressive medication

adherence, using a well-known and valid scale (BAASIS)

at two time points for each participant. However, this

study has some limitations. First, the sample size was

relatively small and the possibility of second type error

in statistical analyses cannot be ignored; thus, relevant

results should be interpreted with caution. Second, deter-

mining adherence was based on a self-reporting method,

which merely depends on patients’ report and more precise

and objective methods to determine the level of adherence

such as electronic equipment or pill counting methods

were not taken into account due to lack of patients’ co-

operation as well as required facilities for its implementa-

tion. Third, this study only considered acute rejection as

clinical outcome and other clinical outcome indexes that

can be relevant to patient adherence such as long-term

survival of kidney graft and overall survival rate of

patients were not measured. Fourth, only patients who

referred to the clinic or private office were evaluated,

and other individuals who had lost their transplanted

organ or died were not evaluated. It is advisable that all

transplant recipients, both patients who have a healthy and

active transplanted kidney and those who have lost their

allograft, should be monitored.

Conclusion
According to results of this study, more than half (55%) of

kidney transplant recipients were non-adherent to their

immunosuppressive regimen in at least one of the time

points based on a self-reporting method (BAASIS). The

rate of adherence to immunosuppressive medications was

not either statistically or clinically significant between

time points zero and six months. There was no significant

association between various studied demographic, clinical,

as well as social-cultural-economical factors and adher-

ence to immunosuppressive medications. Forgetfulness

was the biggest reason declared by the participants for

their non-adherence. Episodes of acute rejection were

comparable between adherent and non-adherent subjects.

The data can be exploited by both physicians and policy-

makers to improve the rate of adherence to immunosup-

pressive medications and remove barriers of non-

adherence in kidney transplantation.
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