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Introduction

Complications following organ transplant — such as complex medical regimens
involving adherence to lifelong immunosuppressant medications, adverse effects,
infection, and rejection of the transplanted organ — may increase the risk of stress
and mental disorders." Only one population-based study has examined the associa-
tion between organ transplant and suicide, and found that the suicide rate among
liver transplant recipients was five times that of the Nordic general population
between the years 2000 and 2010.7 In this study, we examined associations between
heart, lung, kidney, and liver transplants and suicide and non-fatal suicide attempts
in the population of Denmark.

Methods

Data were from a cohort study based in the Danish national healthcare and social
registries covering the entire Danish population from January 1, 1995 through
December 31, 2015. Processes for linking the Danish national registries for research
have been described elsewhere.> For this study, the Danish Civil Registration
System, the National Patient Registry (NPR), the Psychiatric Central Research
Registry (PCRR), and the Cause-of-Death Registry were used.” ¢ Transplant data
were ascertained from the NPR using the Danish NOMESCO classification of
surgical procedures. The transplantation cohorts consisted of persons who received
an organ transplant between January 1, 1995 and December 31, 2015. For the
suicide attempt analyses, transplant recipients with prior suicide attempts were
excluded resulting in a sample size of 374; all persons who received an organ
transplant in the time period were included in the analyses examining suicide death
as an outcome (n=380). Persons who never received an organ transplant were
matched to transplant recipients on the year of birth, sex, and calendar time, at a
ratio of 10:1 to create a comparison cohort (n=3740 for the suicide attempt
analyses; 3800 for the suicide death analyses). Characteristics of the sample are
displayed in Table 1. Rates of non-fatal suicide attempt and suicide death were
calculated among the transplant and comparison groups, as well as rate differences.
Cox proportional hazards regression was used to examine associations adjusting
depression, anxiety, substance abuse diagnoses, and Charlson Comorbidity Index
score as a measure of physical health prior to transplantation. Confounders were
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Table | Characteristics Of The Transplantation And Comparison Cohorts, Denmark, 1995-2015

Analysis Of Suicide Death

Analysis Of Suicide Attempt

Transplant Cohort Comparison Cohort Transplant Cohort Comparison Cohort
(n=380) (n=3800) (n=374) (n=3740)
Sex
Male 232 (61%) 2320 (61%) 224 (60%) 2240 (60%)
Female 148 (39%) 1480 (39%) 150 (40%) 1500 (40%)
Age (M, SD; years) 46 (15) 46 (15) 46 (16) 46 (16)
Depression diagnoses 7 (1.8%) 55 (1.4%) 8 (2.1%) 66 (1.8%)
Anxiety diagnosis 13 (3.4%) 75 (2.0%) I (2.9%) 73 (2.0%)
Substance abuse diagnoses 17 (4.5%) 99 (2.6%) 17 (4.5%) 96 (2.6%)
CCl score <I 339 (89%) 430 (11%) 334 (89%) 431 (12%)
Follow-up time (M, SD) 9.2 (8.1) 12 (8.5) 9.3 (8.1) 12 (8.6)

Notes: Sizes of the examined cohorts differ by outcome due to the exclusion of persons with prior suicide attempts from the suicide attempt analyses. Cells with a sample

size under 5 are not shown.

selected based on the prior literature. This study was
determined to be exempt from review by the Boston
University IRB approved by the Danish Data Protection
Agency (record number 2015-57-0002). SAS version 9.4
was used for all analyses.

Results

In total, 20 persons who had transplants died by suicide
during the study period and 16 made a non-fatal suicide
attempt (the comparable numbers among the comparison
cohort were 131 and 161, respectively). Persons in the
transplant cohort were more likely than persons in the
comparison cohort to have previous psychiatric diag-
noses and a Charlson Comorbidity Index score of 1 or
greater prior to transplant date/index date (Table 1).
Among those who received an organ transplant, the
suicide rate was 5.6/1000 person-years and the non-
fatal suicide attempt rate was 4.6/1000 person-years
(Table 2). The rates among those who did not receive
transplants were 2.8/1000 person-years and 3.6/1000

person-years, respectively. In comparing those who did
and did not receive transplants (Table 2), the rate dif-
ference for suicide was 2.9/1000 person-years (95%
confidence interval [CI]: 0.3, 5.4 per 1000 person-
years) with an adjusted hazard ratio of 1.8 (95% CI:
0.9, 3.6). The rate difference for incident non-fatal sui-
cide attempt was 1.0/1000 person-years (95% CI. —1.3,
3.3 per 1000 person-years) with an adjusted hazard ratio
of 1.1 (95% CI: 0.50, 2.3).

Discussion

This study found some evidence of an increased rate of
death from suicide, but not non-fatal suicide attempt,
among patients who received an organ transplant. The
explanation for the elevated rate of death from suicide
among persons who receive organ transplants, without
similar elevation of non-fatal suicide attempt, is likely
complex and a challenge to elucidate from our obser-
vations. Suicidal intent may be high among persons
who receive a transplant, and thus a large proportion

Table 2 Rates And Associations Between Organ Transplants And Non-Fatal Suicide Attempt And Suicide Death, Denmark,

19952015

Suicide Death

Suicide Attempts

5.6/1000PY*
2.8/1000PY

Received transplant

No transplant

Rate difference (95% ClI)
Adjusted hazard ratio (95% CI)°

1.8 (0.9, 3.6)

2.9/1000PY (0.3/1000PY, 5.4/1000PY)

4.6/1000PY

3.6/1000PY

1.0/1000PY (~1.3/1000PY, 3.3/1000PY)
1.1 (0.50, 2.3)

Notes: *PY=person-years; bAdjusted for sex, year of birth, depression, anxiety, substance abuse diagnoses and Charlson Comorbidity Index score prior to transplantation.
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of suicide attempts in this population may result in
fatality. Persons who receive a transplant may also
have access to highly lethal means of death related to
their compromised health status. Further, inflammatory
or metabolic changes that occur during an organ trans-
plant may increase the risk for certain psychiatric dis-
orders (e.g., depression) and suicide.”® The rates of
death from suicide and non-fatal suicide attempt were
comparable among persons who received transplants;
differences in the relative effects arise more from dif-
ferences in the death from suicide and suicide attempt
rates among persons in the comparison groups. These
may be true differences, differences in classification
accuracy across groups (e.g., misclassification of sui-
cide attempt), or both. Further, our confidence intervals
indicate that our associations are imprecisely measured,
likely owing to sample size. Despite these limitations,
clinicians treating transplant patients should be aware
of the possibility of an increased rate of suicide fol-

lowing organ transplant.
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