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Abstract Tacrolimus is increasingly 
used as a baseline immunosuppres- 
sant after renal transplantation. This 
multicentre study assessed health- 
related quality of life and symptom 
experience in renal transplant pa- 
tients on tacrolimus-based therapy, 
using the SF-36 and Euroqol 5 
dimensions (EQ-SD) and the ‘modi- 
fied transplant symptom occurrence 
and symptom distress scale’, respec- 
tively. Symptoms of depression were 
assessed with the short form of the 
Beck Depression Inventory and 
physical activity with the Baecke 
questionnaire. Overall, 350 patients 
with a median post-transplant status 
of 16.7 months were enrolled. Re- 
sults revealed that patients experi- 
enced lower SF-36 scores than the 
general population, except in terms 
of bodily pain. Univariate and mul- 
tivariate analyses demonstrated that 
a higher degree of depressive 
symptoms and female gender were 

consistently related to a health status 
perceived as being worse and a 
higher rate of symptom experience. 
These findings are in accordance 
with previous quality-of-life reports 
that assessed patients under various 
immunosuppressive therapies. 
Therefore, interventions, including 
the screening and treatment for 
depression and the addressing of 
gender-specific issues, can enhance 
quality of life. 

Keywords Quality of life . Renal 
transplantation . Immunosuppres- 
sion . Side effects 

Introduction 

Quality of life is increasingly reported as being an 
important parameter in the assessment of the effective- 
ness of immunosuppressive regimens [ 1 11. Quality-of-life 
assessments provide a detailed picture of the transplant 
patient’s physical, psychological and social functioning. 
Moreover, specific aspects of quality of life, such as 
patients’ perceived symptom experience associated with 
side effects of immunosuppressive drugs, allow one to 

have a better understanding of relevant issues for clinical 
transplant care [8]. 

A large number of quality-of-life studies in trans- 
plantation has been published since the introduction of 
cyclosporine (CsA) [ 1 11, resulting in a substantial 
amount of evidence. However, research that assesses 
quality of life in adult patients on tacrolimus-based 
regimens is less extensive [lo, 17, 22, 29, 30, 34, 35, 411, 
though tacrolimus is increasingly used as standard 
immunosuppressive therapy after transplantation. 
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Moreover, findings are partly inconsistent, primarily due 
to issues related to the measurement of quality of life 
and differences among target populations. In addition, 
the majority of these studies were conducted in the early 
tacrolimus era. Optimisation of tacrolimus dosing, the 
application of more advanced combination therapies, 
and the lack of a formal assessment of transplant pa- 
tients’ perceived symptom experience associated with 
side effects of the tacrolimus-based regimens, demand a 
detailed assessment to be made of quality of life of this 
specific patient population. The aims of this study were, 
therefore, to assess comprehensively the health-related 
quality of life, including symptom experience, in renal 
transplant patients on tacrolimus-based maintenance 
immunosuppressive therapy; to explore the association 
between the type of combination therapy and quality of 
life; and to identify demographic and clinical variables 
related to quality of life. 

Materials and methods 

Study population 

A convenience sample of 361 renal transplant recipients on a ta- 
crolimus-based immunosuppressive regimen, who underwent 
operation and were followed-up at the University Hospitals of 
Leuven, the Academic Hospital Maastricht, and Cliniques Uni- 
versitaires Saint-Luc, Brussels, were asked to participate in this 
study. Inclusion criteria were that patients should take tacrolimus, 
be 18 years of age or older at the time of inclusion, be literate, 
Dutch or French speaking, and provide written informed consent. 
Patient status had to be at least 6 months post-transplant and/or 6 
months on a tacrolimus-based regimen, if they were converted from 
another regimen. Hence, only patients on maintenance immuno- 
suppressive therapy were enrolled, since the immediate post- 
transplant period may distort the results. The quality of life during 
the first months after kidney transplantation may be negatively 
influenced by higher levels of immunosuppressants, resulting in 
increased symptom experience. Exclusion criteria for the study 
were re-transplantation or combined transplantation, e.g. kidney- 
pancreas. Eleven patients refused to participate, yielding a sample 
of 350 subjects. 

The study was conducted from 1 December 1999 to 30 Sep- 
tember 2000, and used two approaches to recruit eligible subjects. 
The majority of the patients were approached following a sched- 
uled outpatient visit a t  their transplant clinic. Independent 
researchers, who were not members of the investigational team 
approached the patients and offered participation. They contacted 
233 patients, and 230 patients (65.7%) were enrolled after having 
provided written informed consent. The patients received both oral 
and written instructions on how to complete the questionnaires. 
The researcher remained available to provide clarification if nee- 
ded. Completeness of the instrument was checked by the re- 
searcher, and patients were asked to supply missing data if 
necessary. Furthermore, 128 patients who were followed-up by 
local nephrologists, were contacted by phone by the researchers of 
the tertiary care centres, and the questionnaires were subsequently 
mailed. Eight patients refused to participate. Hence, 120 patients 
(34.3%) returned the completed instruments, including the signed 
informed consent form, in a pre-addressed and stamped envelope. 
These two approaches were adopted because the analysis of the 
statistical power of a pilot study indicated that a sample size of 

approximately 350 patients was needed to obtain a power of 
approximately 80%. In order to obtain a sufficient sample size, two 
data collection methods were combined, as described above. The 
combining of the two recruitment strategies prevented a possible 
bias, namely that patients with a good clinical status be followed- 
up by their local nephrologists, while patients in a worse status be 
followed-up in a university hospital. Post-hoc analyses revealed, 
however, no significant differences in outcome between the two 
groups, which allowed pooling of the data. 

The data collecting procedure required approximately 30 min. 
This study was approved by the local ethics committee of all three 
participating centres and has, therefore, been performed in accor- 
dance with international ethical standards. Informed consent en- 
tailed the use of medical records for the study. 

Variables and measurement 

Demographic and clinical variables were collected from the pa- 
tients’ medical records. For this study, we defined health-related 
quality of life as patients’ subjective appraisal of their physical, 
psychological and social functioning. Hence, instruments assessing 
the physical, psychological and social domains of health were used. 
Symptom experience, referring to patients’ perceptions of side ef- 
fects of the immunosuppressive regimen was specifically assessed as 
a relevant quality-of-life parameter in this study [8]. Since it is 
argued that quality of life may also be associated with the degree of 
depressive symptoms and the level of physical activity, the influence 
of these two variables on the quality of life was also explored in this 
study. Established instruments, existing in Dutch and French, with 
adequate psychometric properties, were chosen for the measure- 
ment of the variables. 

Medical outcome study-short-form 36 

The medical outcome study-short-form 36 (SF-36) is a widely 
used generic instrument to measure patients’ subjective health 
status along eight dimensions [42]. The SF-36 generates a score 
for each dimension, ranging from 0 to 100. Higher scores indicate 
a better health status. The SF-36 has been used extensively in 
various patient populations, allowing comparison of SF-36 scores 
between renal transplant patients, healthy individuals, and other 
chronically ill patient populations. Data on the SF-36 from the 
general population in the Netherlands are available according to 
gender and age [l], enabling comparison with data from this 
study. 

Euroqol 5 dimensions 

The Euroqol 5 dimensions (EQ-SD) self-classifier and EQ visual 
analogue scale (EQ VAS) [5] were used as further generic health 
status instruments. These tools are European standardised generic 
instruments for the measurement of patient-perceived health status. 
The EQ-5D self-classifier describes health states in five dimensions. 
A respondent’s health state is constituted by a combination of the 
indicated levels from each of the five dimensions, generating a total 
of 243 possible health states. Each of the 243 health states corre- 
sponds to an index value that is computed on a particular set of 
weights collected from a representative sample of the general 
population. An index of 0 corresponds to death, while 1 refers to 
perfect health. In the absence of a valuation in the Belgian popu- 
lation, valuation data from the UK were used in this study to 
calculate the EQ-5D index [ IS]. 

Perceived health status is also assessed with a visual analogue 
scale (EQ VAS), ranging from 0 (worst imaginable health state) to 
100 (best imaginable health state). 
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Modified transplant symptom occurrence 
and symptom distress scale 

Symptom experience associated with side effects of immunosup- 
pressive medication was measured with the 45-item version of the 
modified transplant symptom occurrence and symptom distress 
scale (MTSOSDS). This instrument was based on the 29-item 
version developed previously by our research group, comprising 
symptoms associated with CsA, corticosteroids and azathioprine 
[26], and was updated with symptoms relevant to side effects of 
tacrolimus and mycophenolate mofetil (MMF). The instrument 
measures symptom occurrence on a 5-point scale rating from 0 
(never occurring) to 4 (always occurring); and symptom distress on 
the same scale, from 0 (not at all distressing) to 4 (extremely dis- 
tressing). The versions for male/female patients differ on one item: 
impotence and painful and/or excessive menstrual flow, respec- 
tively. This instrument was translated into French and back into 
Dutch, by use of a standard translation protocol. The content 
validity of this instrument is based on an extensive literature review 
and has been tested by a panel of seven experts (data on file) [26]. 

Beck depression inventory 

Symptoms of depression were measured with the 13-item version of 
the Beck depression inventory (BDI-13) [3]. Each item comprises 
four statements scored as a 4-point Likert-scale ranging from 0 to 
3. Total scores thus range from 0 to 39, with patients being clas- 
sified as not depressed (W), mildly depressed (5-7), moderately 
depressed (8-15), or severely depressed (1639). The BDI is a 
sensitive screening instrument for depressive symptoms, but does 
not replace a psychiatric diagnosis of depression. 

Baecke questionnaire 

Habitual physical activity was assessed with the Baecke question- 
naire [2], which comprises three dimensions: physical activity at 

work; sports during leisure time, and physical activity during lei- 
sure time, excluding sports. The instrument encompasses three 
open questions, eighteen 5-point rating items, and one dichoto- 
mous item. Based on the answers given by the patient, an index for 
the three dimensions can be calculated, by use of a predefined 
algorithm [2]. The indices for occupational activities, sports, and 
leisure range from 1 to 5. A higher index score refers to a higher 
level of activity. 

Statistical analysis 

The data were analysed by means of SPSS 9.0. Nominal level data 
were expressed in percentages. Medians and quartiles were calcu- 
lated for continuous, non-normally distributed variables. In order 
to allow comparison with published data of previous quality of life 
research, we also computed means and standard deviations. To 
explore the impact of selected demographic and clinical variables 
(e.g. type of immunosuppressive regimen), as well as the impact of 
symptoms of depression and physical activities on perceived health 
status and symptom experience, we performed univariate and 
multivariate analyses. The Mann-Whitney U test was used for two- 
group Comparisons, and the Kruskal-Wallis test for multiple-group 
comparisons. Multiple linear regression analysis (backward meth- 
od) was used for multivariate statistics, after the assumptions 
underlying this statistical method had been checked. Table 1 de- 
scribes the variables entered in this analysis. The level of signifi- 
cance was set at P 5 0.05. 

Differences in the SF-36 scores between renal transplant pa- 
tients and the general Dutch population are expressed as standar- 
dised differences from the norm data. For each patient, the norm 
score of the corresponding age and gender category was subtracted 
from the patient’s score and divided by the standard deviation from 
the norm data, which generated a standardised difference for that 
patient. The averaging of this difference over all patients resulted in 
a mean standardised difference. Values less than zero indicate that 
the perceived health of renal transplant patients is lower than the 
perceived health of the norm group, adjusted for age and gender. 

Table 1 Independent variables 
used in the multide linear Independent variables Level of measurement 
regression analysis 

Transplantation centre 
Gender 

Marital state 
Educational level 
Type of donor 
Tacrolimus dose 
Tacrolimus blood level 
Steroid-containing or steroid-free regimen 
Creatinine clearance 
Haemoglobin 
Number of rejections 
Converted from another regimen or not 
Enough information about the reason of medication 
Enough information about how to take the medication 
Enough information about side effects of the medication 
Beck depression inventory score 
Occupational activity index 
Sports activity index 
Leisure activity index 
Total activity index 
Symptom occurrence 
Symptom distress 
EQ-5D health index 
EQ VAS score 
Time after transplantation 

Age 

Categorical (nominal) 
Categorical (nominal) 
Continuous 
Categorical (nominal) 
Categorical (ordinal) 
Categorical (nominal) 
Continuous 
Continuous 
Categorical (nominal) 
Continuous 
Continuous 
Continuous 
Categorical (nominal) 
Categorical (nominal) 
Categorical (nominal) 
Categorical (nominal) 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
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Table 2 Immunosuppressive 
regimens (n = 350) Drug regimen 

Tacrolimus + steroids + MMF 33.7% 
Tacrolimus + steroids 
Tacrolimus 
Tacrolimus + MMF 
Tacrolimus + steroids + azathioprine 
Tacrolimus + azathioprine 

Patients on tacrolimus 
Median tacrolimus dose (ing/kg per day) 
Median time on tacrolimus (in months) 
Steroids 
Patients on steroids 
Median steroid dose (prednisone equivalents mg/kg per day) 
Median time on steroids (in months) 

Patients on azathioprine 
Median azathioprine dose (mg/kg per day) 
Median time on azathioprine (in months) 

Patients on MMF 
Median MMF dose (mg/kg per day) 
Median time on MMF (in months) 

Tacrolimus 

Azathioprine 

MMF 

20.6% 
20.0% 
18.6% 
6.0% 
1.1% 

100% 
0.073 (IQR = 0.05) 
14.6 (IQR=21.3); range 6-92.8 

60.3% 
0.08 (IQR = 0.047) 
13.8 (IQR=31.6); range 0.8-185.4 

7.1 Yo 
0.98 (IQR = 0.449) 
44.0 (IQR= 34.7); range 1.5-122.5 

52.3% 
15.38 (IQR=8.12) 
9.7 (IQR=9.4); range 5.5-66.1 

Symptom occurrence and symptom distress were measured at 
ordinary level. Therefore, ridit analysis, a sensitive statistical 
method for the analysis of ordinal data [6] was chosen. A ridit 
represents the Relative probability to an Identified Distribution. 
The ridit of a (sub)sample is always compared to the ridit of a 
chosen reference group. In this study, we obtained the reference 
group by using the frequency distribution of the whole sample 
over all items for the construction of a rank-order of the most 
often occurring and most distressing symptoms, and for com- 
parisons of overall symptom occurrence and symptom distress 
between subgroups. For group comparisons at item level, the 
reference group was the sum of the frequency distribution of 
the sub-samples for each symptom. The ridit of a (sub)sample is 
the probability that a randomly selected individual from that 
group scores higher on the response variable than a randomly 
selected individual of the reference group. The calculation of 
ridits permits further parametric analysis (i.e. Students’ t-test). A 
detailed description of this technique for the analysis of symptom 
experience in transplant patients has been reported previously 
[24, 261. 

Results 

tacrolimus monotherapy. Overall, 60.3% were on cor- 
ticosteroids, 52% on MMF, and 7% on azathioprine. 

Symptoms of depression and activity level 

Median score on the BDI-13 was 2, ranging from 0 to 
27. Accordingly, 72.3% of the patients were classified as 
showing no depressive symptoms, whereas 15.1 O/O, 

11.4% and 1.1% showed a mild, moderate and severe 
degree of depressive symptoms, respectively. Symptoms 
of depression were not associated with age, gender or 
marital status. The mean score on the occupational, 
sport and leisure activity index of the Baecke question- 
nairewas2.67(&0.64),2.11 (&0.71),and2.71 (&0.74), 
respectively, on a scale from 1 to 5. Two hundred and six 
patients (58.9%) were not employed at time of the study 
and were therefore removed from the analysis of the 
occupational activity index. 

Patient characteristics 
Perceived health status 

Two hundred and nine male (59.7%) and 141 female 
(40.3 YO) renal transplant recipients were enrolled. The 
median age was 52 years (Q1=43; 4 3  =62, range 
20-79). The majority of the patients were living in a 
stable relationship with their partner (74.5%). Median 
time after transplantation was 16.7 months (Q1= 7.9; 
4 3  = 38.6). Table 2 describes the immunosuppressive 
regimens of the patients in this study. Of the patients, 
34% were on a triple therapy with tacrolimus, corti- 
costeroids and MMF, 20.6% were on dual therapy 
with tacrolimus and corticosteroids, and 20% were on 

The scores on the eight dimensions of the SF-36 ranged 
from 60.9 for general health to 78.8 for social func- 
tioning. Except for those of physical pain, the scores of 
the renal transplant patients on all dimensions were 
substantially lower than the age-corrected and gender- 
corrected norm data of the Dutch general population 
(Table 3). This difference is illustrated in Fig. 1, where 
the mean standardised differences between renal trans- 
plant recipients and the general population are com- 
pared. 
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Table 3 Perceived health status (SF-36), according to the respective tacrolimus-based regimens, gender and degree of depressive 
symptomatology (n = 350;NS not significant) 

Parameter Physical Role-physical Bodily General Vitality Social Role-emotional Mental 
functioning functioning pain health functioning functioning health 

Overall score 73.1h24.0 61.8h40.6 
Norm data from 82.1 75.3 

Regimen 
the general population 

Tacrolimus + steroids 72.8 i23 .7  55.7i43.2 

Tacrolimus + steroids 72.8 i 2 5 . 0  64.6h40.0 

Tacrolimus monotherapy 71.1 h 23.6 60.7 1 39.1 

Tacrolimus + MMF (n=65) 73.8h25.1 70.0k37.6 
Tacrolimus + steroids 78.3 1 20.9 61.9 h 39.2 

P NS NS 

Steroid-containing 73.4 h 23.9 59.4 1 41.7 
regimen (n = 2 1 1) 

Steroid-free regimen (n = 139) 72.7 h 24.3 65.5 i 38.7 
P NS NS 

Male (n = 209) 75.9 f 23.8 64.7 i 39.7 
Female (n= 141) 68.9k23.8 57.4i41.7 
P 0.001 NS 

No depressive 79.1 h20.1 73.8f35.2 

Mild (n = 53) 57.4 i 26.1 33.0 h 36.3 
Moderate or severe (n = 44) 57.2 =k 26.7 27.3 i 38.1 
P < 0.001 < 0.001 

+ M M F  (n= 118) 

(n = 72) 

(n  = 70) 

+ azathioprine (n = 21) 

Corticosteroids 

Gender 

Level of depressive symptomatology 

symptoms (n  = 253) 

73.7124.8 60.9f 19.3 63.32~ 19.7 78.8122.5 
73.4 69.2 69.1 84.2 

73.3i25.7 60.0i19.4 62.8k21.2 75.8123.6 

73.4i24.7 64.24~ 18.0 60.7f21.3 78.51 19.8 

75.0h23.0 60.4518.3 66.93t15.2 81.3f22.7 

74.4f25.2 60.1 121.0 63.5420.7 81.2h23.5 
70.4h27.9 58.9f21.7 62.4k17.7 78.6423.1 

NS NS NS NS 

73.0i25.5 61.3i19.2 62.0k20.8 77.0f22.3 

74.8i23.8 60.2h19.5 65.3h17.8 81.5i22.7 
NS NS NS 0.026 

76.2h24.4 61.0f20.2 64.9k19.9 80.1f22.2 
70.0f25.0 60.6f18.0 61.0119.3 76.9h23.0 

0.011 NS 0.045 NS 

78.9+21.2 66.3i16.9 70.2114.9 85.7f17.2 

65.0h24.9 52.1116.2 50.6116.8 67.9h24.1 
54.3f31.2 40.3i18.1 39.1i20.9 52.3i23.1 

< 0.001 < 0.001 < 0.001 < 0.001 

73.8 * 38.2 71.6k 19.7 
82.4 76.9 

73.4h38.4 70.4f 19.0 

66.7 i 42.2 65.4 i 22.6 

74.8f37.4 77.6h 15.6 

82.6*34.4 73.1 5k21.1 
6.3 f 35.7 74.3 f 17.5 

NS 0.014 

70.6 f 39.4 69.1 f 20.2 

78.6i35.9 75.6h 18.3 
0.031 0.002 

76.4k 36.9 73.3 h 19.4 
70.0+ 39.9 69.3 1 20.0 

NS 0.05 

84.6 i 30.1 78.3 i 14.1 

54.7 i 42.4 63.7 h 17.9 
34.8141.3 42.05k20.5 

< 0.001 < 0.001 

Fig. 1 Mean standardised dif- 0.1 
ferences between the SF-36 
scores of 336 renal transplant 
recipients on a tacrolimus- 
based regimen and the Dutch 
general population (PF physical 
functioning, R P  role-physical 
functioning, BP bodily pain, 
GH general health, V T  vitality, 
SF social functioning, RE role- 
emotional functioning, MH 
mental health; 3 P<O.O1; 
'$ Pi 0.001) 

0 cn 
0 

-0.1 

5 
0 -0.2 

E -0.3 

g 

cn .- 
E 

1 
CI 

-04  

' -0.5 

Comparison of SF-36 scores among the various 
tacrolimus-based regimens revealed no significant dif- 
ferences, except for significantly better mental health 
( x 2  = 12.6; df = 4; P= 0.014) in patients on tacrolimus 
monotherapy (Table 3). Patients on a dual therapy of 
tacrolimus and steroids showed the lowest score for 
mental health. When steroid-free regimens were 
compared with steroid-containing regimens, it was 
found that patients on a tacrolimus-based regimen 
without steroids demonstrated significantly better social 

functioning (U = 12659; P= 0.026), better role emotional 
functioning (U = 12935; P = 0.031) and better general 
mental health (U= 11808; P=O.O02) than patients on 
steroids did. 

Analysis by gender showed that male patients had 
significantly better physical functioning (U = 1 1632; P = 

O.OOl), better functioning related to bodily pain (U = 
12421; P= 0.01 l), greater vitality (U = 12877; P= 0.045), 
and better mental health (U = 12920; P =  0.05) than 
female patients. 
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The perceived health status of renal transplant patients 
was strongly associated with the degree of depressive 
symptoms. Significantly lower scores on all dimensions 
were found in patients with higher levels of depressive 
symptoms (P < 0.001) (Table 3). Note that the significant 
association between symptoms of depression and the 
respective dimensions of the SF-36 was also found at item 
level. Indeed, a significant negative correlation was found 
for all items of the BDI with the eight dimensions of the 
SF-36, except for sense of failure and guilt with physical 
functioning, role-physical functioning, and bodily pain; 
and for decreased appetite with physical pain. 

Table 4 Perceived health status (EQ-5D self-classifier; n = 350) 

Parameter % 

Mobility 
No problems with walking about 
Some problems with walking about 
Confined to bed 

No problems with self-care 
Some problems with washing or dressing 
Unable to wash or dress 

No problems performing usual activities 
Some problems performing usual activities 
Unable to perform usual activities 

Neither pain nor discomfort 
Moderate 
Extreme 

Neither anxious nor depressed 
Moderately 
Extremely 

Self-care 

Usual activities 

Pain/discomfort 

Anxiet y/depression 

62.0% 
38.0% 
0.0% 

92.9% 
6.6% 
0.6% 

68.9% 
27.1 % 
4.0% 

45.1% 
52.0% 
2.9% 

69.4% 
26.9% 
3.7% 

The EQ-SD self-classifier demonstrated a health status 
perceived as relatively good. The proportion of patients 
without any problems of mobility, self-care, usual activ- 
ities and anxiety/depression ranged from 62% to 93% 
(Table 4). Yet, more than half of the patients reported 
moderate pain or discomfort. The median score on the 
EQ-SD index was 0.8 (Q1= 0.69; Q3 = 1 .O) and on the EQ 
VAS was 75 (Q1=70; 4 3  = 8 5 )  (Table 5). The EQ-SD 
scores were not significantly influenced by the type of 
immunosuppressive regimen, the use of steroids or gen- 
der. Patients with mild or moderatelsevere symptoms of 
de ression, however, showed lower EQ-5D index scores 
(,'=82.4; df=2; P<O.001) and EQ VAS scores 
( x 2  = 96.6; df = 2; P < 0.001) than patients without 
symptoms of depression. The clinical relevance of the 
EQ-5D index scores for the respective degrees of symp- 
toms of depression (Table 5) can be illustrated by 
describing the corresponding health states [15]. An index 
score of 0.8, found in patients without symptoms of 
depression, is an evaluation that corresponds to no 
problems of mobility, self-care, usual activities, and 
anxiety/depression but with moderate pain or discomfort 
(i.e. health state 11 121). An index score of 0.73 shows that 
the patient has no problems with mobility, self-care, and 
usual activities, yet perceives moderate pain or discom- 
fort and moderate anxiety or depression (i.e. health state 
11122). Finally, an index score of 0.52, observed in 
moderately/severely depressed patients, signifies moder- 
ate problems in all five dimensions (i.e. health state 
22222). Obviously, a lower index score matches the 
description of a worse perceived health status. 

To assess the association of demographic, clinical and 
regimen variables with perceived health status, we per- 
formed multiple linear regression analysis. With regard 

Table 5 Perceived health status 
(EQ-5D index and EQ-VAS), Parameter EQ-5D index 
according to the respective 

gender and degree of depressive 
symptomatology (n = 350; NS 

EQ VAS 

tacrolimus-based regimens, Overall score 0.8 (Q1=0.69; Q3xl.O) 75 (Q1=70; Q3=85) 
Regimen 

Tacrolimus + steroids + MMF (n = 118) 0.80 (Q1 = 0.73; Q3 = 1 .O) 75 (Q1 = 69.75; Q3 = 85) 
not significant) Tacrolimus + steroids (n = 72) 75 (Q1= 70; Q3= 82.25) 

Tacrolimus monotherapy (n = 70) 79 (Q1=70; 4350.85) 
Tacrolimus + MMF (n = 65) 75 (Q1 =62.5; Q3=81.5) 
Tacrolimus + steroids 0.73 (Q1=0.69; Q3=O.80) 76 (Q1=67.5; Q3~86.5)  

0.80 (QI r0.69; 4 3  =0.85) 
0.80 (Q1=0.69; Q3=0.91) 
0.80 (Q1=0.69; Q3= 1.0) 

+ azathioprine (n = 21) 
P NS NS 

Corticosteroids 
Steroid-containing regimen (n  = 21 1) 
Steroid-free regimen (n = 139) 

0.80 (Ql=O.69; Q3=1.0) 
0.80 (Q1=0.69; Q3=1.0) 

75 (Q1=70; Q3=85) 
79 (Ql=70; Q3=80) 

P ~ NS NS 
Gender 

Male (n=209) 
Female (n= 141) 
P 

0.80 (Q1=0.71; Q3=1.0) 80 (Q1=70; Q3=89) 
0.76 (QI = 0.69; Q3 = 0.85) 75 (QI = 70; Q3 = 80) 

NS NS 
Level of depressive symptoms 

No depressive symptoms (n = 253) 
Mild (n = 53) 0.73 (Q1=O.66; Q3=0.81) 70 (Q1=60; Q3=75) 
Moderate or severe (n = 44) 
P < 0.001 < 0.001 

0.8 (Q1=0.73; 4 3 ~ 1 . 0 )  

0.52 (Q1=0.205; Q3=0.73) 

80 (Q1=70; Q3=90) 

54 (Q1~46.25;  Q3=69) 
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to the SF-36, only for general health, vitality and mental 
health were the assumptions for performing this analysis 
fulfilled, i.e. residuals that are normally distributed, that 
have constant variance, and that are independent of 
each other. We therefore preferred to limit the multi- 
variate regression analysis to the EQ VAS. A better 
perceived health was explained by fewer depressive 
symptoms (p=-1.667; SE=0.183; P<O.OOl), higher 
occupational activity index ( p  = 1.573; SE = 0.438; 
P < O.OOl), higher sports-activity index ( p  = 3.137; 
SE = 0.885; P < 0.001), and less symptom occurrence 
(p=-31.601; SE=7.901; P<O.OOl) (constant=88.271; 
SE = 4.088; P < 0.001). This model explained 46% of the 
variance of perceived health status. 

Symptom experience 

Overall scores 

There were significant differences in the overall ridits of 
symptom occurrence and symptom distress between the 
tacrolimus-based regimens (Table 6). Dual therapy with 
tacrolimus and steroids showed the highest ridit for 
symptom occurrence, whereas tacrolimus monotherapy 
resulted in a significantly lower symptom occurrence 
( t  = 67.69; P < 0.001). For symptom distress, triple ther- 
apy of tacrolimus, steroids and azathioprine produced 
the highest score, while the lowest score was observed 
with a dual therapy of tacrolimus and MMF ( t  = -37.28; 
P < 0.001). Stratification by steroid-containing and ster- 
oid-free regimens showed a significantly higher symptom 
occurrence ( t  = -82.4; P < 0.001) and symptom distress 
score ( t=  -121; P <  0.001) in patients on steroids. 
Symptom occurrence ( t  = -368.9; P < 0.001) and symp- 
tom distress ( t  = -205.1; P < 0.001) were significantly 

higher in female renal transplant recipients. Also, in pa- 
tients with a higher degree of depressive symptoms, sig- 
nificantly higher symptom occurrence (x2  = 87.87; df = 2; 
P < 0.001) and symptom distress ( x 2  = 73.94; df = 2; 
P < 0.001) was observed. 

Item scores 

Analysis on item level resulted in a rank order of the 
most-often occurring and most distressing symptoms for 
male and female patients, respectively. Fatigue occurred 
most frequently, both in men and women (Table 7). 
Furthermore, the top-ten list of symptoms that occurred 
in both male and female patients included increased 
appetite, trembling hands, eyesight problems, sleepless- 
ness, pain in the joints, and brittle skin. The most dis- 
tressing symptoms for men were muscular weakness, 
and for women, hair loss. Symptoms that were dis- 
tressing for both genders were muscular weakness, light 
sensitivity, trembling hands, pain in the joints, anxiety, 
pain in the back, and sleeplessness. 

Although tacrolimus-based regimens with steroids 
resulted in higher overall symptom occurrence and 
symptom distress, analysis at item level provides a more 
detailed picture (Table 8). Of 45 symptoms monitored, 
1 8 occurred significantly more frequently in tacrolimus- 
based regimens that contained steroids, whereas 20 
symptoms occurred more often in steroid-free tacroli- 
mus therapies. For seven symptoms, no statistically 
significant difference was found. Twenty-one symptoms 
were more distressing in regimens with steroids, six in 
steroid-free regimens, and for 18 symptoms no difference 
was observed. 

Multiple linear regression analysis revealed that a 
higher level of symptom occurrence is explained by 

Table 6 Symptom occurrence 
and symptom distress, accord- Parameter 
ing to the respective tacrolimus- 
based regimens, gender and Regimen 
degree of depressive symptom- Tacrolimus + steroids + MMF (n = 118) 0.498 0.51 1 

Tacrolimus monotherapy (n = 70) 0.494 0.491 
Tacrolimus + MMF (n = 65) 0.498 0.475 
Tacrolimus + steroids + azathioprine (n = 21) 0.500 0.513 
P < 0.001 < 0.001 

Steroid-containing regimen (n = 21 1) 0.503 0.51 1 
Steroid-free regimen (n = 139) 0.496 0.483 
P <0.001 < 0.001 

Male (n = 209) 0.486 0.480 
Female (n= 141) 0.520 0.526 
P < 0.001 < 0.001 

No depressive symptoms (n = 253) 0.47 1 0.430 
Mild ( n  = 53) 0.548 0.555 
Moderate or severe (n = 44) 0.607 0.638 
P <0.001 < 0.001 

Symptom occurrence ridit Symptom distress ridit 

atology (n = 350) Tacrolimus + steroids (n = 72) 0.509 0.510 

Corticosteroids 

Gender 

Level of depressive symptomatology 
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Table 7 
(n = 350) 

Rank order of most occurring and distressing symptoms 

Symptom occurrence 
Men (n = 209) 
1. Fatigue 
2. Increased appetite 
3. Trembling hands 
4. Difficulties with concentration 
5. Difficulty seeing well 
6 .  Sleeplessness 
7. Mood swings 
8. Pain in joints 
9. Muscle weakness 
10. Brittle skin 
Symptom distress 
Men (n = 209) 
1. Muscle weakness 
2. Impotence 
3. Sensitive to light 
4. Trembling hands 
5. Pain in joints 
6 .  Difficulty seeing well 
7. Anxiety 
8. Brittle skin 
9. Back pain 
10. Sleeplessness 

Women (n= 141) 
1. Fatigue 
2. Sleeplessness 
3. Increased appetite 
4. Brittle skin 
5. Bruises 
6.  Difficulty seeing well 
7. Trembling hands 
8. Pain in joints 
9. Back pain 
10. Hair loss 

Women (n= 141) 
1. Hair loss 
2. Pain in joints 
3. Painful menstrual flow 
4. Sensitive to light 
5. Sleeplessness 
6 .  Back pain 
7. Increased hair growth 
8. Muscle weakness 
9. Anxiety 
10. Trembling hands 

female gender ( p  = 0.032; SE = 0.008; P <  O.OOl), higher 
sports-activity index ( p  = 0.01 1; SE = 0.006; P= 0.062), a 
lower health status measured with the EQ VAS 
( p  = -0.001; SE = 0.000; P < 0.001) and more depressive 
symptoms (p = 0.01; SE = 0.001; P < 0.001) (constant = 

0.535; SE = 0.03 1; P < 0.001). A higher level of symptom 
distress could be explained by female gender ( p  = 0.052; 
SE = 0.017; P = 0.002), lower age ( p  = -0.002; SE = 
0.001; P = 0.002), more depressive symptoms (j = 0.01 5; 
SE=0.003; P<O.OOl) and a lower health status (p= 
-0.002; SE = 0.001; P < 0.017) (constant = 0.625; SE = 
0.073; P<O.OOl). These models explained 40% of the 
variance of symptom occurrence and 27% of symptom 
distress. 

Discussion 

This is the largest study to date that assessed health- 
related quality of life in a sample of renal transplant 
recipients on tacrolimus-based regimens. The methods 
applied to assess health-related quality of life in this 
study are congruent with current standards for quality- 
of-life assessment in transplantation [43], as the assessed 
physical, psychological and social domains of health are 
known to be strongly related to patients’ overall quality 
of life [37, 421. Moreover, this study expands earlier 
quality-of-life research in this field by also including a 
formal assessment of patients’ symptom experience, a 
previously understudied area [8]. 

~~~ ~ 

As expected, this study indicates that renal transplant 
recipients perceive their health status as being substan- 
tially lower than that of the general population. This is 
consistent with previous findings in renal transplant 
patients that are receiving other immunosuppressive 
regimens [4, 20, 23, 35, 381 and with other chronically ill 
patient populations [33]. This indicates that it is not the 
tacrolimus-based regimen as such that is responsible for 
the perception of low health status, it is the overall 
condition of the patient. More specifically, physical 
functioning, general health and role-physical function- 
ing seems to be consistently lower in renal transplant 
patients [20, 381. Scores on bodily pain were similar to 
those of the general population [20, 381. Nevertheless, 
renal transplant patients tend to perceive their health 
status as being higher than dialysis patients [4, 181. 

Results obtained with the EQ-5D in our sample could 
not be compared with those of the general population, 
since no data from the Belgian or Dutch population are 
available yet. It is not known whether the EQ-SD would 
reveal a similar difference in perceived health status be- 
tween patients and the general population, as the SF-36 
did. The EQ-SD, an instrument developed initially for 
economic evaluations, seems to show less sensitivity in 
discriminating among degrees of health status than does 
the SF-36. Since this is the first study in renal trans- 
plantation that evaluated quality of life using the 
EQ-SD, no comparisons can be made. 

Exploration of differences in health-related quality of 
life among various tacrolimus-based regimens suggested 
in the univariate analyses that patients on tacrolimus 
monotherapy had significantly better scores. Note, 
however, that the descriptive design of this study and the 
use of a convenience sample are methodological limita- 
tions. Moreover, since there was a lack of randomisa- 
tion, differences in quality of life among the treatment 
groups could be due to the various immunosuppressive 
strategies used in the participating transplant centres or 
due to clinical differences among patient groups. Pa- 
tients receiving monotherapy, for instance, could 
potentially have an overall better clinical condition, 
resulting in a better health status. Furthermore? multi- 
variate analyses did not confirm the differences in uni- 
variate analyses, which suggested that other factors 
influence the quality of life. This demonstrates the value 
of the multivariate statistics, because univariate analyses 
do not consider possible interactions or co-variation 
between different variables. 

Findings regarding symptom experience confirm 
clinical experience. More specifically, the symptom 
profile associated with side effects of the tacrolimus- 
based regimens shows fewer cosmetic side effects than 
have been found in patients on CsA-based regimens [25, 
361. Cyclosporine A is associated with hypertrichosis, 
gingival hyperplasia and abnormal facial bone growth. 
The most frequently occurring and most distressing 
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Table 8 Comparison of symptom occurrence and symptom distress between renal transplant patients on a tacrolimus-based regimen 
containing steroids and a steroid-free regimen ( N S  not significant) 

Symptom Symptom occurrence Symptom distress 

With steroids Without steroids P With steroids Without steroids P 
(n = 211) (n = 139) (n  = 21 1) (n= 139) 

Pimples 
Listlessness 
Difficulty seeing well 
Fever 
Depressive state 
Increased appetite 
Feelings of warmth in hands and feet 
Impotence/painful or excessive menstrual flow 
Growth of gums 
Swollen ankles 
Diarrhoea 
Moon face 
Decreased interest in sex 
Being stressed 
Back pain 
Hair loss 
Upset stomach and/or nausea 
Anxiety 
Changed body appearance 
Mood swings 
Cough 
Headache 
Changed facial features 
Brittle skin 
Vomiting 
Concentration difficulties 
Warts 
Increased hair growth 
Difficulties with sleeping 
Sensitivity to light 
Muscle weakness 
Changed sense of taste 
Hallucinations 
Trembling hands 
Poor appetite 
Fatigue 
Bruises 
Tingling in hands and feet 
Pains in joints 
Burning sensation when voiding 
Skin rash 
Abdominal pain 
Muscle cramps 
Nightmares 
Mouth infections 

0.480 
0.505 
0.501 
0.504 
0.513 
0.528 
0.486 
0.500 
0.487 
0.478 
0.479 
0.551 
0.484 
0.500 
0.510 
0.523 
0.495 
0.525 
0.496 
0.504 
0.496 
0.492 
0.524 
0.533 
0.499 
0.512 
0.491 
0.520 
0.490 
0.493 
0.522 
0.498 
0.489 
0.556 
0.489 
0.494 
0.560 
0.491 
0.465 
0.500 
0.503 
0.479 
0.506 
0.504 
0.495 

0.531 
0.492 
0.498 
0.493 
0.480 
0.457 
0.521 
0.500 
0.520 
0.533 
0.531 
0.423 
0.524 
0.500 
0.485 
0.465 
0.508 
0.462 
0.506 
0.494 
0.506 
0.512 
0.464 
0.451 
0.502 
0.482 
0.514 
0.469 
0.515 
0.511 
0.467 
0.502 
0.517 
0.415 
0.516 
0.508 
0.410 
0.514 
0.553 
0.499 
0.496 
0.532 
0.491 
0.493 
0.508 

< 0.001 
CO.01 
NS 

< 0.001 
< 0.001 
< 0.001 
< 0.001 

NS 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

NS 
< 0.001 
< 0.001 
< 0.01 
< 0.001 
< 0.05 
< 0.05 
< 0.05 
< 0.001 
< 0.001 
< 0.001 

NS 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

NS 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

NS 
NS 

< 0.001 
< 0.001 
< 0.01 
< 0.001 

0.498 
0.503 
0.485 
0.501 
0.501 
0.523 
0.536 
0.477 
0.439 
0.498 
0.512 
0.507 
0.498 
0.499 
0.535 
0.532 
0.538 
0.499 
0.534 
0.532 
0.500 
0.532 
0.505 
0.502 
0.528 
0.500 
0.592 
0.493 
0.475 
0.498 
0.526 
0.523 
0.515 
0.519 
0.533 
0.517 
0.537 
0.523 
0.480 
0.555 
0.476 
0.494 
0.512 
0.504 
0.526 

0.503 
0.495 
0.524 
0.498 
0.498 
0.461 
0.454 
0.534 
0.559 
0.503 
0.485 
0.472 
0.503 
0.502 
0.445 
0.442 
0.450 
0.503 
0.454 
0.452 
0.500 
0.456 
0.489 
0.496 
0.460 
0.500 
0.391 
0.516 
0.535 
0.503 
0.456 
0.466 
0.488 
0.459 
0.462 
0.476 
0.409 
0.470 
0.523 
0.416 
0.539 
0.507 
0.481 
0.493 
0.465 

NS 
NS 
< 0.001 
NS 
NS 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
NS 
< 0.01 
< 0.05 
NS 
NS 
< 0.001 
< 0.001 
< 0.001 
NS 
< 0.001 
< 0.001 
NS 
< 0.001 
NS 
NS 
< 0.05 
NS 
< 0.001 
NS 
< 0.001 
NS 
< 0.001 
NS 
NS 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
<0.01 
< 0.001 
NS 
< 0.001 
NS 
< 0.01 

symptoms perceived by patients on CsA-based regimens 
were bruises, fragile skin, increased hair growth, moon 
face, changed bodily appearance, and acne [25, 361. The 
high proportion of patients on a steroid-free tacrolimus- 
based regimen in our sample (40%) may also have 
contributed to the low prevalence of cosmetic symp- 
toms. 

Discrepancies between our list of side effects and 
those typically monitored by clinicians also show the 

relevance of assessing side effects from the patients’ 
perspective. The ranking of most-often occurring and 
most distressing symptoms provides clinicians with the 
opportunity to inform patients which symptoms they are 
likely to perceive while receiving a tacrolimus-based 
regimen. 

Comparison of symptom experience between steroid 
containing and steroid-free regimens revealed that side 
effects, such as brittle skin, bruises, increased hair 
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growth, muscle weakness, and moon face were, not 
surprisingly, significantly higher in steroid-containing 
regimens. Symptoms that may be attributed to tacroli- 
mus and MMF, such as diarrhoea, upset stomach and/ 
or nausea, poor appetite, abdominal pain, vomiting, 
mouth infections, tremor, headache, and paraesthesia, 
occurred more often in steroid-free regimens. 

Depressive symptoms 

Symptoms of depression emerged as a significant prob- 
lem in this sample. They have been found to be more 
prevalent in transplant recipients than in the general 
population. The incidence of symptoms of depression 
(mild to severe) in this sample was 27.7%. This is in 
accordance with previous findings in renal transplant 
patients under various immunosuppressive regimens [26, 
321. The incidence in the general population has been 
found to be 15.9% [26]. It is important to bear in mind 
that these rates were determined by use of the sensitive 
BDI instrument, which correlates with, but in no way 
replaces, a psychiatric diagnosis of depression. 

Symptoms of depression were found to be an 
important mediator in health-related quality of life and 
symptom experience in our study, as even a minor de- 
gree of depressive symptoms was associated with a lower 
level of quality of life. Moreover, it has been argued that 
depression is associated with increased morbidity and 
mortality [12, 311, and a substantially higher risk for 
medication non-compliance [13]. 

These findings underline the importance of careful 
evaluation for symptoms of depression during the post- 
transplant course. A thorough assessment of depressive 
disorder, using a structured diagnostic interview, is not 
feasible in daily clinical practice, because it is time 
consuming and requires specific expertise. Yet, a sys- 
tematic screening for depressive symptoms by means of 
self-report instruments, once or twice a year during the 
post-transplant course, is valuable. We advise the use of 
well-validated instruments that comprise very few so- 
matic items, because somatic complaints due to the 
medical problem may confound the interpretation of the 
screening results (i.e. false positives). Several tools that 
meet these requirements are available, e.g. BDI-13, 
hospital anxiety and depression scale (HADS) and 
Center for Epidemiologic Studies depression (CES-D) 
scale. These instruments can be easily and rapidly 
applied in chronically ill patient populations [ 141. 

Systematic screening is only useful if patients with 
positive screening results are referred to specialised ser- 
vices for further psychiatric evaluation. If the diagnosis 
of depressive disorder is made, targeted interventions, 
such as pharmacological and psychotherapeutic treat- 
ment, can be initiated. The choice of anti-depressive 
agents in transplant patients requires, however, careful 

consideration. Several case studies showed an interaction 
of immunosuppressive medication with antidepressants 
having selective serotonin re-uptake inhibitory proper- 
ties. For instance, interactions between tacrolimus and 
nefazodone [7,28], and between CsA and fluoxetine [19], 
fluvoxamine [40], nefazodone [40,45], sertraline [MI, and 
bupropion [21] have been described, inhibiting meta- 
bolisation of the immunosuppressant, resulting in higher 
blood levels. Also the use of St John’s wort, a herbal 
medicine that is considered as a folk remedy for depres- 
sion, has been found to reduce the therapeutic activity of 
CsA, endangering the success of organ transplantation 
[16]. This underlines the importance of thorough assess- 
ment of medication used, including herbal medicines. 

In this study, we used the BDI- 13 for the evaluation of 
depressive symptoms, because this instrument is widely 
used in transplant and other non-psychiatric popula- 
tions. Previous studies revealed high internal consistency 
reliability and good validity [3, 91. Yet, not much is 
known about the validity of the short form of the BDI for 
use in renal transplant patients. For instance, informa- 
tion on the factor structure of the BDI-13 in this patient 
population is lacking. Secondary data analysis and factor 
analysis on data of this study may, however, provide 
additional information on validity and reliability of this 
instrument for renal transplant recipients. 

Gender 

Both univariate and multivariate analyses revealed that 
female transplant recipients perceived their health status 
as being significantly lower, with a higher level of 
symptoms than the male recipients. This is consistent 
with findings from transplant and other patient popu- 
lations [24]. Gender-specific approaches in transplant 
patient management seem therefore indicated. Special 
attention to female patients dealing with side effects of 
the immunosuppressive regimen is therefore crucial. 

Some of the dimensions of the SF-36 did not reveal 
significant differences. This could be explained by the 
relatively high variability in scores for those particular 
dimensions, e.g. role-physical functioning and role- 
emotional functioning. Variability is an important 
parameter for determining statistical significance. High 
variability decreases the likelihood for statistical signif- 
icance. Overall, variability in the dimensions of role- 
physical functioning and role-emotional functioning was 
almost double the variability of other SF-36 dimensions. 

Habitual physical activities 

The scores on the Baecke questionnaire correspond with 
findings from other studies in renal transplant patients 
[27, 391. Hence, the level of physical activity of this 
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sample can be considered as being lower than that of 
healthy controls [27]. Multivariate models revealed that 
a higher level of sports activities was associated with 
higher perceived health status, more symptom occur- 
rence and less symptom distress. The positive relation- 
ship between sports activities and the occurrence of 
symptoms was surprising. Also the occupational activity 
level was positively related to perceived health. This 
indicates that habitual physical activity is a relevant is- 
sue in renal transplant patients’ quality of life and 
should, therefore, be scrutinised in further research. 

Conclusion 

In this multicentre study, we assessed the health-related 
quality of life and symptom experience of adult renal 
transplant patients on tacrolimus-based therapy. We 

demonstrated that renal transplant patients perceived 
their health status as being lower than that of the general 
population. This is commonly observed in renal trans- 
plant patients under various immunosuppressive regi- 
mens. Quality of life and symptom experience seem to be 
predominantly determined by the level of depressive 
symptoms and gender. No firm associations with various 
tacrolimus-based regimens were found. This is valuable 
information for the clinical management of renal 
transplant patients under this specific regimen. In par- 
ticular, understanding patients’ perception of side effects 
related to the immunosuppressive regimen is essential 
for accurate patient education and for the development 
of strategies to enhance quality of life. 

Acknowledgements This study was supported by an unrestricted 
scientific grant from Fujisawa GmbH, Germany. The authors wish 
to thank Dr. J. Dumon and Dr T. Schindler for the critical eval- 
uation of previous versions of the manuscript. 

References 

1. Aaronson NK, Muller M, Cohen PD, 
Essink-Bot ML, Fekkes M, Sanderman 
R, Sprangers MA, te Velde A, Verrips E 
(1998) Translation, validation, and 
norming of the Dutch language version 
of the SF-36 Health Survey in commu- 
nity and chronic disease populations. 
J Clin Epidemiol 51:1055-1068 

2. Baecke JA, Burema J, Frijters JE (1982) 
A short questionnaire for the measure- 
ment of habitual physical activity in 
epidemiological studies. Am J Clin Nutr 
36:936-942 

3. Beck AT, Steer RA, Garbin M G  (1988) 
Psychometric properties of the Beck 
Depression Inventory: twenty-five 
years of evaluation. Clin Psycho1 Rev 
8:77-100 

4. Benedetti E, Matas AJ, Hakim N, 
Fasola C, Gillingham K, McHugh L, 
Najarian JS (1994) Renal transplanta- 
tion for patients 60 years and older. A 
single-institution experience. Ann Surg 
220:445-458 

5.  Brooks R (1996) EuroQol: the current 
state of play. Health Policy 37:5372 

6. Bross IDJ (1958) How to use ridit 
analysis. Biometrics 14: 18-38 

7. Camno JV. Smith C. Perel JM (1998) 

8 

\ ,  

Tacrolimus toxic reaction associated 
with the use of nefazodone: paroxetine 
as an alternative agent. Arch Gen Psy- 
chiatry 55:1050-1052 
De Geest S, Moons P (2000) The pa- 
tient’s appraisal of side effects: the blind 
spot in quality-of-life assessments in 
transplant recipients (editorial). Neph- 
rol Dial Transplant 15:457459 

9. De Geest S, Abraham I, Moons P, 
Vandeputte M, Van Cleemput J, Evers 
G,  Daenen W, Vanhaecke J (1998) Late 
acute rejection and subclinical non- 
compliance with cyclosporine therapy in 
heart transplant recipients. J Heart 
Lung Transplant 17:854-863 

10. Dew MA, Harris RC, Simmons RG, 
Roth LH, Armitage JM, Griffith BP 
(1991) Quality-of-life advantages of FK 
506 vs conventional immunosuppressive 
drug therapy in cardiac transplantation. 
Transplant Proc 23:3061-3064 

11. Dew MA, Switzer GE, Goycoolea JM, 
Allen AS, DiMartini A, Kormos RL, 
Griffith BP (1997) Does transplantation 
produce quality of life benefits? A 
quantitative analysis of the literature. 
Transplantation 64: 126 1-1 273 

12. Dew MA, Kormos RL, Roth LH, 
Murali S, DiMartini A, Griffith BP 
(1999) Early post-transplant medical 
compliance and mental health predict 
physical morbidity and mortality one to 
three years after heart transplantation. 
J Heart Lung Transplant 18:549-562 

13. DiMatteo MR, Lepper HS, Croghan 
TW (2000) Depression is a risk factor 
for noncompliance with medical treat- 
ment: meta-analysis of the effects of 
anxiety and depression on patient 
adherence. Arch Intern Med 160: 

14. Dobbels F, De Geest S, Vanhees L, 
2101-2107 

Schepens K, Fagard R, Vanhaecke J 
(2002) Depression and the heart: a sys- 
tematic overview of definition, mea- 
surement, consequences and treatment 
of depression in cardiovascular disease. 
Eur J Cardiovasc Nurs 1:45-55 

15. Dolan P, Gudex C, Kind P, Williams A 
(1996) Valuing health states: a compar- 
ison of methods. J Health Econ 15: 

16. Ernst E (2002) St John’s wort supple- 
209-23 1 

ments endanger the success of organ 
transplantation. Arch Surg 137:31&-319 

17. Felser I, Wagner S, Depee J, Johnson 
N, Staschak S, Jain A, Fung JJ, Starzl 
TE (1991) Changes in quality of life 
following conversion from CyA to FK 
506 in orthotopic liver transplant pa- 
tients. Transplant Proc 23:3032-3034 

18. Fujisawa M, Ichikawa Y, Yoshiya K, 
Isotani S, Higuchi A, Nagano S, Arak- 
awa S, Hamami G, Matsumoto 0, 
Kamidono S (2000) Assessment of 
health-related quality of life in renal 
transplant and hemodialysis patients 
using the SF-36 health survey. Urology 

19. Horton RC, Bonser RS (1995) Interac- 
tion between cyclosporin and fluoxetine. 
Br Med J 31 1:422 

20. Khan IH, Garratt AM, Kumar A, Cody 
DJ, Catto GR, Edward N, Macleod 
AM (1995) Patients’ perception of 
health on renal replacement therapy: 
evaluation using a new instrument. 
Nephrol Dial Transplant 10:684-689 

21. Lewis BR, Aoun SL, Bernstein GA, 
Crow SJ (2001) Pharmacokinetic inter- 
actions between cyclosporine and bu- 
propion or methylphenidate. J Child 
Adolesc Psychopharmacol 11: 193-198 

56:201-206 



664 

22. Lutkes P, Franke G, Witzke 0, Zim- 
mennann U, Kohnle M, Philipp T, 
Heemann U (1999) Lebensqualitat nach 
Nierentransplantation. Einfluss neuer 
immunsuppressiver Substanzen (Qual- 
ity of life following transplantation. The 
impact of a new immunosuppressive 
substance). Zentralbl Chir 1249G94 

Wrenshall LE, Dunn DL, Gruessner 
RW, Sutherland DE, Najarian JS 
(1998) Long-term quality of life after 
kidney and simultaneous pancreas-kid- 
ney transplantation. Clin Transplant 

24. Moons P, De Geest S, Abraham I, Van 
Cleemput J, Van Vanhaecke J (1998) 
Symptom experience associated with 
maintenance immunosuppression after 
heart transplantation: patients’ apprai- 
sal of side effects. Heart Lung 27: 

25. Moons P, Fairchild S, De Geest S 

23. Matas AJ, McHugh L, Payne WD, 

12123 3-242 

315-325 

(1999) Patients’ appraisal of side effects 
in quality of life assessments of immu- 
nosuppressive regimens. In: Cochat P, 
Traeger J, Merieux C, Derchavane M 
(eds) Immunosuppression under trial. 
Kluwer Academic Publishers, Dordr- 
echt, pp 69-80 

26. Moons P, De Geest S, Versteven K, 
Abraham I, Vlaminck H, Moens G, 
Waer M (200 1) Psychometric properties 
of the “Modified Transplant Symptom 
Occurrence and Symptom Distress 
Scale”. J Nurs Meas 9.1 15-134 

27. Nielens H, Lejeune TM, Lalaoui A, 
Squifflet JP, Pirson Y, Goffin E (2001) 
Increase of physical activity level after 
successful renal transplantation: a 5 
year follow-up study. Nephrol Dial 
Transplant 16: 134140 

28. Olyaei AJ, deMattos AM, Norman DJ, 
Bennett WM (1998) Interaction be- 
tween tacrolimus and nefazodone in a 
stable renal transplant recipient. Phar- 
macotherapy 18: 1356-1 359 

29. Reimer J, Franke GH, Luetkes P, 
Kohnle M, Philipp T, Heemann U 
(2001) Quality of life after kidney 
transplantation-the impact of tacroli- 
mus. Transplant Proc 33:1924-1926 

30. Reimer J, Franke GH, Philipp T, He- 
eman U (2002) Quality of life in kidney 
recipients: comparison of tacrolimus 
and cyclosporine-microemulsion. Clin 
Transplant 16:48-54 

3 1. Scheier MF, Bridges MW (1995) Person 
variables and health: personality pre- 
dispositions and acute psychological 
states as shared determinants for dis- 
ease. Psychosom Med 57:255-268 

32. Schlebusch L, Pillay BJ, Louw J (1989) 
Depression and self-report disclosure 
after live related donor and cadaver re- 
nal transplants. S Afr Med J 75:490493 

33. Schlenk EA, Erlen JA, Dunbar-Jacob J, 
McDowell J, Engberg S, Sereika SM, 
Rohay JM, Bernier MJ (1998) Health- 
related quality of life in chronic disor- 
ders: a comparison across studies using 
the MOS SF-36. Qua1 Life Res 757-65 

34. Scholler G, Rose M, Neuhaus R, Neu- 
haus P, Klapp BF (1997) Comparison 
of cyclosporine A and FK506 with re- 
gard to complaints and psychosocial 
characteristics before and after liver 
transplantation. Transplant Proc 
291249 1-2493 

35. Shield C F  111, McGrath MM, Goss T F  
(1997) Assessment of health-related 
quality of life in kidney transplant 
patients receiving tacrolimus (FK506)- 
based versus cyclosporine-based 
immunosuppression. FK506 Kidney 
Transplant Study Group. Transplanta- 
tion 64:1738-1743 

36. Teixeira de Barros C, Cabrita J (1999) 
Self-report of symptom frequency and 
symptom distress in kidney transplant 
recipients. Pharmacoepidemiol Drug 
Saf 8:395403 

Assessment of quality-of-life outcomes. 
N Engl J Med 334:835-840 

37. Testa MA, Simonson DC (1996) 

38. Tsuji-Hayashi Y, Fukuhara S, Green J, 
Takai I, Shinzato T, Uchida K, Oshima 
S, Yamazaki C, Maeda K (1999) 
Health-related quality of life among 
renal-transplant recipients in Japan. 
Transplantation 68: 133 1-1 335 

39. van den Ham EC, Kooman JP, Chris- 
tiaans MH, van Hooff JP (2000) Rela- 
tion between steroid dose, body 
composition and physical activity in 
renal transplant patients. Transplanta- 
tion 69:1591-1598 

40. Vella JP, Sayegh MH (1998) Interac- 
tions between cyclosporine and newer 
antidepressant medications. Am J Kid- 
ney Dis 31:320-323 

41. von Steinbuchel N, Limm H, Leopold 
C, Carr D (2000) Assessment of health- 
related quality-of-life in patients after 
heart transplantation under therapy 
with tacrolimus or cyclosporine. Trans- 
plant Int 13 [Suppl 11: S609-S614 

42. Ware JE, Jr., Snow KK, Kosinski M, 
Gandek B (1993) SF-36 Health survey: 
manual and interpretation guide. The 
Health Institute, New England Medical 
Center, Boston 

43. Whiting J F  (2000) Standards for eco- 
nomic and quality of life studies in 
transplantation. Transplantation 
70:1115-1121 

44. Wong EH, Chan NN, Sze KH, Or KH 
(2002) Serotonin syndrome in a renal 
transplant patient. J R SOC Med 95:304- 
305 

Emery RW Jr (1999) Nefazodone and 
cyclosporine drug-drug interaction. 
J Heart Lung Transplant 18:913-915 

45. Wright DH, Lake KD, Bruhn PS, 




