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Depression shows a strong association with numerous chronic
physical conditions,1–6 including diabetes, arthritis, multiple
sclerosis, congestive heart failure, hypertension, coronary artery
disease, chronic obstructive pulmonary disease and end-stage
renal disease. There are further associations with non-specific
syndromes such as obesity,7 chronic fatigue syndrome and
fibromyalgia.6 The coexistence of depression and chronic physical
conditions predicts significantly worsened health status8 and
functional disability.2 Depression is considered by some to be a
modifiable risk factor for morbidity and mortality in conditions
such as diabetes9–11 and cardiovascular disease.12–14 In addition,
suicide may be relatively more common in those with certain
chronic physical illnesses.15,16 Individuals with depression are
three times less likely to adhere to medical treatment than
individuals without depression.17

Effective treatment of depression might therefore be expected
to improve functional disability and health-related quality of life
for people with depression and chronic physical health problems.
Even if these predicted benefits are discounted, the effective
treatment of depression in chronic physical illness can be
considered no less desirable than the effective treatment of
depression in the absence of physical health problems. In the
clinical care of this population, however, depression is often not
recognised and diagnosed. When it is recognised, some clinicians
may be reluctant to prescribe antidepressants in physical illness

because of concerns about adverse physical effects or drug
interactions. Our aim was to systematically appraise the effects
of treating depression with pharmacological treatment in adults
with chronic medical conditions and to calculate their effect size
and assess their effect on remission rates and quality of life.

In 2009, the UK National Institute for Health and Clinical
Excellence (NICE) produced evidence-based guidelines on the
treatment of depression in chronic physical health problems.18

As part of this process, we conducted a systematic review of the
efficacy and safety of antidepressant medication in depression in
the context of chronic physical conditions.

Method

Search strategy and inclusion criteria

The full review protocol has been published in the guideline on
depression in chronic physical health problems, which was
commissioned by NICE.18 Briefly, a search was conducted for
randomised controlled trials (RCTs) involving the comparison
of selective serotonin reuptake inhibitors (SSRIs), tricyclic
antidepressants (TCAs), venlafaxine, duloxetine, mirtazapine,
mianserin, trazodone (and other named antidepressants licensed
since 1958) with placebo or other antidepressants in participants
with depression and a chronic physical illness using five electronic
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Background
Antidepressant drugs are widely used in the treatment of
depression in people with chronic physical health problems.

Aims
To examine evidence related to efficacy, tolerability and
safety of antidepressants for people with depression and
with chronic physical health problems.

Method
Meta-analyses of randomised controlled efficacy trials of
antidepressants in depression in chronic physical health
conditions. Systematic review of safety studies.

Results
Sixty-three studies met inclusion criteria (5794 participants).
In placebo-controlled studies, antidepressants showed a
significant advantage in respect to remission and/or
response: selective serotonin reuptake inhibitors (SSRIs) risk
ratio (RR) = 0.81 (95% CI 0.73–0.91) for remission, RR = 0.83
(95% CI 0.71–0.97) for response; tricyclics RR = 0.70 (95% CI
0.40–1.25 (not significant)) for remission, RR = 0.55 (95% 0.43–
0.70) for response. Both groups of drugs were less well
tolerated than placebo (leaving study early due to adverse

effects) for SSRIs RR = 1.80 (95% CI 1.16–2.78), for tricyclics
RR = 2.00 (95% CI 0.99–3.57). Only SSRIs were shown to
improve quality of life. Direct comparisons of SSRIs and
tricyclics revealed no advantage for either group for
remission, response, effect size or tolerability. Effectiveness
studies suggest a neutral or beneficial effect on mortality for
antidepressants in participants with recent myocardial
infarction.

Conclusions
Antidepressants are efficacious and safe in the treatment of
depression occurring in the context of chronic physical
health problems. The SSRIs are probably the antidepressants
of first choice given their demonstrable effect on quality of
life and their apparent safety in cardiovascular disease.
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bibliographic databases (CENTRAL, CINAHL, EMBASE,
MEDLINE, PsycINFO).

A priori defined chronic physical health problems included
asthma, cancer, cardiovascular disease, chronic obstructive
pulmonary disease, diabetes, end-stage renal disease, epilepsy,
general medical illness, HIV disease, multiple sclerosis, Parkinson’s
disease, rheumatoid arthritis and stroke. Participants with a range
of (sometimes unspecified) chronic physical conditions recruited
from general medical wards or receiving home healthcare for
chronic conditions were grouped under general medical illness
for the purposes of this analysis. Depression was defined as a
DSM or ICD diagnosis of depression or identified as scoring
positive for depression according to a validated depression scale.

Included outcomes were remission, response, discontinuation
for any reason, discontinuation due to adverse events, mean score
on a validated depression scale, mean score on quality of life
measure and physical health outcomes.

Extensive search terms for depression and RCTs were used
with no limitations set for interventions, outcomes, or physical
health conditions in order to maximise sensitivity of the search
(see the online supplement for details of the search strategy used
for MEDLINE, EMBASE, CINAHL and PsycINFO). The search
was part of a larger search for evidence relevant to the depression
and chronic physical health problem guideline. Each database was
searched from inception to March 2009. Additional papers were
found by searching the references of retrieved articles, tables of
contents of relevant journals, previous systematic reviews and
meta-analyses of depression and chronic physical health problems,
written requests to experts and suggestions made by the members
of the Guideline Development Group. The search was repeated in
December 2009.

Quality assessment

All studies that met the eligibility criteria above were assessed for
methodological quality using the Scottish Intercollegiate Guide-
lines Network (SIGN) checklist for RCTs (includes items on
method of randomisation, allocation concealment, masking,
completion of treatment and differences between groups other
than treatment).19 Studies that were not clearly described as
randomised were excluded from the efficacy review. Effectiveness
trials were included in the safety review if they included a sample
size greater than 200 and had a control group. We created GRADE
profiles and classified the overall quality of the evidence (high,
moderate, low, very low) using the GRADE system,20 which takes
into account quality assessment of individual studies (as examined
in the SIGN checklist discussed above), the consistency of the
results (consistency indicated by I2 less than 50% were
downgraded) and the directness (whether or not participants were
sufficiently applicable to the target population of the review, see
above) of the evidence.

Data extraction

The assessment of study quality and outcome data extraction were
completed by one systematic reviewer and double-checked by a
second for accuracy, with disagreements resolved by discussion.
Where available, data were extracted for the following efficacy
outcomes: mean depression scale score (both clinician-rated and
patient-rated scales were extracted where available. For studies
reporting more than one scale, Hamilton Rating Scale for
Depression (HRSD)21 was extracted in favour of other clinician-
rated scales. Similarly, the Beck Depression Inventory (BDI)22

was favoured over other self-report measures); response (e.g.
proportion of participants experiencing a 50% improvement in
depression score); remission (no longer meeting the cut-off for

depression diagnosis on a depression scale); quality of life (e.g.
Short Form–36 (SF–36));23 and physical health symptoms. With
regard to safety and tolerability, the main outcome measure
assessed was withdrawals from trials due to adverse effects. We
also recorded and compared numbers of participants leaving
studies early for any reason.

Statistical analysis

Meta-analysis was used, where appropriate, to synthesise the
evidence using Review Manager 5 software for Windows.24

Intention-to-treat with last-observation-carried-forward (LOCF)
was favoured over observed case (although it was recognised that
the LOCF may introduce an unknown level of bias). For
consistency of presentation, all continuous data were entered into
Review Manager in such a way that negative effect sizes
represented an effect that favoured the active drug. The
standardised mean difference (SMD) or effect size was calculated
from continuous data and the risk ratio (RR) was calculated from
binary data. Data from more than one study were pooled using a
random-effects model. Publication bias was assessed by visually
inspecting the symmetry of funnel plots and, formally, using
Egger’s test.25

Results

We found 63 studies meeting inclusion criteria (Fig. 1 and online
Table DS1). There was no evidence of publication bias as assessed
by funnel plots and Egger’s test for all comparisons.

SSRIs v. placebo

A total of 35 RCTs compared SSRIs with placebo for people with
depression and chronic physical health problems.26–60 (One of
these reports42 was treated as three separate trials by abstracting
data from an a priori secondary analysis61 that grouped
participants according to the number of chronic physical illnesses
from which they suffered.) All but three29,45,53 were double-blind
trials. Seven studies examined the treatment of depression in
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Records identified through
database searching

(n = 38 166)

Records screened on
basis of title and abstract

Full text articles assessed
for eligibility

(n = 136)

Studies included
(n = 63)

Full text articles excluded (n = 73)
Not randomised controlled trial
(n = 35)
Population not relevant
(n = 20)
Intervention not relevant
(n = 11)
Outcomes not validated or
extractable (n = 7)

Papers excluded because
clearly not relevant

(n = 38 030)

6

6

6

7

7

Fig. 1 Study flow diagram for efficacy studies.
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stroke, five in diabetes, four each in cardiovascular disease, cancer,
Parkinson’s disease and general medical illness, three in HIV, two
in chronic obstructive pulmonary disease and one in asthma, renal
disease and multiple sclerosis.

There was consistent evidence that SSRIs had a small-to-
medium benefit on depression outcomes in comparison with
placebo whether the analysis considered all studies or was
confined to double-blind studies only (Fig. 2). The SSRIs were
associated with higher levels of remission and response when
compared with placebo (Table 1). Remission: (all studies:
RR = 0.81, 95% CI 0.73–0.91; double blind only: RR = 0.88,
95% CI 0.81–0.95), response: (all studies: RR = 0.83, 95% CI
0.71–0.97; double blind only: RR = 0.89, 95% CI 0.81–0.98).

A robust positive effect was also found for mean change in
depression rating scale score (effect size), although there were
differences in the size of the effect depending on whether
patient-rated or observer-rated scales were used. Patient-rated
scales (all studies: SMD =70.19, 95% CI 70.36 to 70.02; double
blind only: SMD =70.20, 95% CI 70.38 to 70.02). Observer-
rated scales (all studies: SMD =70.34, 95% CI 70.48 to
70.20; double blind only: SMD =70.28, 95% CI 70.39 to
70.17) (Table 1 and Fig. 2).

There were mixed data concerning tolerability of SSRIs. No
differences were found compared with placebo for leaving the

study for any reason (RR = 1.13, 95% CI 0.97–1.32). However,
participants receiving SSRIs were more likely to leave the study
early because of adverse events (RR = 1.80, 95% CI 1.16–2.78).

There were fewer data on health-related quality of life and
physical health outcomes. Where these were reported, measures
differed substantially between studies. In total there were seven
studies that provided data on quality of life, indicating a small
benefit in favour of SSRIs (SMD =70.27, 95% CI 70.44 to
70.10). There were five studies reporting the physical subscale
of the SF–3623 that showed no difference between groups
(SMD = 0.02, 95% CI 70.19 to 0.23).

It was not possible or appropriate to pool data on physical
health outcomes because of differences between physical health
conditions in which outcomes were examined, but also because
of varied reporting of outcomes.

TCAs v. placebo

We found nine double-blind RCTs that compared TCAs with
placebo,30,62–69 mostly conducted in the 1980s and 1990s. Three
of these studies examined the effect of TCAs in depression
occurring in the context of stroke, two in general medical illness
and one each in Parkinson’s disease, chronic obstructive
pulmonary disease, diabetes and HIV.
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Study or subgroup

Murray, 2005 MDD Stroke

Chen, 2002 Stroke

Robinson, 2000 Stroke

Freuhwald, 2003 Stroke

Wiart, 2000 Stroke

Anderson, 1994 Stroke

Eiser, 2005 COPD

Brown, 2005 Asthma

Edhe, 2008 MS

Mauri, 1994 HIV

Rabkin, 1999 HIV

Tollefson, 1993b GM

Tollefson, 1993a GM

Tollefson, 1993c GM

Musselman, 2006 Cancer

Razavi, 1996 Cancer

Menza, 2008 Parkinson’s

Wermutyh, 1998 Parkinson’s

SCT-MD-24 Diabetes

Lustman, 2000 Diabetes

Pailehyvarinen 2003 Diabetes

Lesperance, 2007 CVD

Strik, 2000 CVD

Glassman, 2002 CVD

Mohaptra, 2005 CVD

Blumenfield, 1997 Renal

Total (95% CI) 1097 1036 100.0%

Mean

79.3

79.9

71.9

723.3

716.6

78

79

720.5

77.8

714.56

713.1

78.5

79.8

78.6

77.62

712.5

76.37

74.92

716.78

710.7

74

716.1

78.34

78.4

710.18

79

s.d.

12.19

4.46

8.94

12

8.2

6

11.4

20.63

7.3

6.03

7.31

7.9

8.1

9.8

5.8

10

8.47

5.7

9.9

10.69

3.46

9.96

5.87

5.59

6.57

7.33

Treatment Control Std. mean difference

Total

41

24

14

26

16

33

14

41

22

16

57

112

114

68

13

30

18

18

81

27

7

75

27

186

11

6

Mean

710

71.6

75.3

719.1

78.4

74.8

4

718.8

77.6

74.8

710.4

75.8

76.2

77.6

711.27

710.2

73.48

73.34

715.07

75.2

71.5

712.6

75.84

77.6

74.67

77.5

s.d.

10.84

3.98

7.78

15.1

7.8

4.6

12.81

20.63

7.48

10.92

7.72

8.3

6.9

7.8

5.98

11.69

8.08

5.78

10.39

12.65

3.97

9.97

5.92

5.59

9.11

7.33

Total

35

20

13

24

15

33

14

41

20

10

30

95

134

60

11

39

17

19

83

27

6

67

27
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6

7

Weight

4.6%

2.6%

2.4%

3.6%

2.4%

4.2%

2.2%

4.8%

3.3%

2.0%

4.6%

6.7%

7.0%

5.8%

2.1%

4.3%

2.9%

3.0%

6.3%

3.8%

1.3%

5.9%

3.8%

7.6%

1.5%

1.3%

IV, random, 95% CI IV, random, 95% CI

0.06 (70.39 to 0.51)

71.92 (2.65 to 71.19)

0.39 (70.37 to 1.16)

70.30 (70.86 to 0.25)

71.00 (71.75 to 70.24)

70.59 (71.09 to 70.10)

71.04 (71.84 to 70.24)

70.08 (70.51 to 0.35)

70.03 (70.63 to 0.58)

71.15 (72.01 to 70.29)

70.36 (70.80 to 70.09)

70.33 (70.61 to 70.06)

70.48 (70.73 to 70.23)

70.11 (70.46 to 70.24)

0.60 (70.22 to 1.42)

70.21 (70.68 to 0.27)

70.34 (71.01 to 0.33)

70.27 (70.92 to 0.38)

70.17 (70.47 to 0.14)

70.46 (71.00 to 0.08)

70.63 (71.76 to 0.50)

70.35 (70.68 to 70.02)

70.42 (70.96 to 0.12)

70.14 (70.35 to 0.06)

70.70 (71.73 to 70.33)

70.19 (71.28 to 0.90)

70.34 (70.47 to 70.20)

Heterogeneity: t2 = 0.05; w2 = 50.58, d.f. = 25 (P = 0.002); I 2 = 51%

Test for overall effect: Z = 4.82 (P50.00001)
74 72 0 2 4

Favours SSRIs Favours placebo

Std. mean difference

.
.

.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
.
.
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.
.
.
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.
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Fig. 2 Selective serotonin reuptake inhibitors (SSRIs) v. placebo: mean change in observer-rated depression rating scale score.

MDD, major depressive disorder; COPD, chronic obstructive pulmonary disease; MS, multiple sclerosis; GM, general medical illness; CVD, cardiovascular disease; Std., standard;
IV, inverse variance.
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There was evidence of medium-to-large benefits on most
depression outcomes (Table 2 and Fig. 3). Participants receiving
TCAs were more likely to respond to treatment (RR = 0.55, 95%
CI 0.43–0.70). There was no statistically significant effect on
remission (RR = 0.70, 95% CI 0.40–1.25) (two studies reported
this outcome). Mean differences on observer-rated depression
scales were of a medium-to-large magnitude (SMD =70.70,
95% CI 70.97 to 70.43) (Fig. 3). Similar effects were found
on patient-rated scales (SMD = –0.58, 95% CI 71.14 to 70.02).

There was evidence of a trend for TCAs being less well
tolerated compared with placebo (Table 2). People on TCAs were
not significantly more likely to leave the study for any reason (6
studies, 302 participants) (RR = 1.23, 95% CI 0.81–1.88), but were
numerically more likely to leave because of adverse events (5
studies, 239 participants) (RR = 1.88, 95% CI 0.99–3.57).

There were very limited data on quality of life and physical
health outcomes and so a meta-analysis of these outcomes was
not undertaken.

Other drugs v. placebo

There was one study of trazodone70 in post-stroke depression that
indicated large benefits in comparison with placebo for mean

depression rating scale score (SMD =71.03, 95% CI 71.93 to
70.13). This study was not double blind. There was one
double-blind study of mirtazapine in depression after myocardial
infarction.71 Participants in the mirtazapine group were less likely
to leave the study for any reason compared with placebo
(RR = 0.57, 95% CI 0.35–0.94). There were small suggested
benefits in favour of mirtazapine in terms of remission (0.87,
95% CI 0.63 to 1.21), response (0.83, 95% CI 0.58 to 1.20) and
effect size (SMD =70.21, 95% CI 70.62 to 0.20), but none of
these effects was statistically significant. Wise and colleagues72

conducted a double-blind trial on duloxetine in elderly individuals
with medical comorbidities that was found to be associated with a
small-to-medium benefit in terms of mean difference on
depression scale score (patient-rated: SMD = –0.37, 95% CI 70.67
to 70.14; observer-rated: SMD =70.43, 95% CI 70.71 to 70.16).

Two studies examined mianserin v. placebo73,74 (both double
blind), which suggested strong benefits favouring mianserin on
leaving the study for any reason (RR = 0.43, 95% CI 0.25 to
0.75), response (RR =70.47, 95% CI 0.30 to 0.74) and mean
difference for depression score as measured on the HRSD (mean
difference 75.97, 95% CI 79.14 to 72.80, SMD =70.64, 95%
CI 71.00 to 70.29). We included one trial of psychostimulants
for people with HIV75 that lasted 2 weeks. There was a small
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Table 1 Evidence summary of selective serotonin reuptake inhibitors v. placebo

Participants (studies), Quality of the
Effect size

Outcomes n evidence, GRADE SMD RR 95% CI

Depression

Continuous measures

Patient rated 923 (12) Moderatea 70.19 70.36 to 70.02

Observer rated 2133 (26) Lowa,c 70.34 70.47 to 70.20

Not achieving success/remission

Observer rated 1197 (14) Moderatea 0.81 0.73 to 0.91

Patient rated 60 (1) Moderated 0.74 0.46 to 1.18

Non-response

Patient rated 279 (3) Lowb,c 0.73 0.44 to 1.22

Observer rated 1267 (19) Lowa,c 0.83 0.71 to 0.97

QoL: continuous measures, e.g. SQOLI, FACT–G 524 (7) Moderatea 70.27 70.44 to 70.1

Physical outcome/QoL – General physical functioning/well-being

(SF–36 physical component) 338 (5) Moderateb 0.02 70.19 to 0.23

Leaving the study early

Any reason 3137 (25) Moderatea 1.13 0.97 to 1.32

As a result of adverse events 1661 (13) Moderatea 1.80 1.16 to 2.78

SMD, standardised mean difference; RR, risk ratio; QoL, quality of life; SQOLI, Splitzer Quality of Life Index; FACT–G, Functional Assessment of Cancer Therapy – General; SF–36,
Short Form–36.
a. Some studies did not clearly report whether double blind.
b. 95% CI compatible with benefit and no benefit.
c. I2 450%.
d. Sparse data.

Table 2 Evidence summary of tricyclic antidepressants v. placebo

Participants (studies), Quality of the
Effect size

Outcomes n evidence, GRADE SMD RR 95% CI

Depression

Continuous measures: observer rated 324 (8) Moderatea 70.70 70.97 to 70.43

Non-response (<50% improvement): observer rated 224 (5) Moderatea 0.55 0.43 to 0.70

Not achieving success/remission (reaching a specified cut- off):

patient rated 75 (2) Lowb,c 0.70 0.40 to 1.25

Leaving the study early

Any reason 302 (6) Moderateb 1.23 0.81 to 1.88

As a result of adverse events 239 (5) Moderateb 1.88 0.99 to 3.57

SMD, standardised mean difference; RR, risk ratio.
a. Some studies not clear if they were double blinded.
b. 95% CI compatible with benefit and no benefit.
c. Two small studies.
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non-significant effect on depression (SMD =70.36, 95% CI
71.20 to 0.49), but a large effect on fatigue (SMD =71.64,
95% CI 72.64 to 70.65).

SSRIs v. TCAs

We found 14 studies comparing TCAs and SSRIs.26,29,30,38,50,76–84

Four of these studies were not double blind.29,76,82,83 Three of the
studies examined the effect of antidepressants in depression in the
context of Parkinson’s disease, three in cancer and one each in
epilepsy, HIV, stroke, cardiovascular disease, rheumatoid arthritis
and ‘vascular depression’. Table 3 and Figs 4 and 5 summarise the
main outcomes of the analysis comparing SSRIs and TCAs.

Efficacy did not differ between the two groups of drugs (Fig.
5), with no statistically significant or clinically relevant differences
observed on remission response or effect size (Table 3, top three rows)

There was a trend for SSRIs to be associated with better
tolerability (Fig. 4). For example, people who received SSRIs were
numerically less likely to leave the study early for any reason
(Fig. 3) and numerically less likely to leave the study due to
adverse events, but neither of these findings were statistically
significant (Table 3, bottom two rows).

Other head-to-head comparisons

We found four head-to-head trials of comparisons other than
SSRIs compared with TCAs. All but one85 were double-blind
trials. All trials indicated little if any benefit of one drug or drug
class over another. The trials covered a range of medical

conditions including diabetes,86 epilepsy,87 stroke85 and general
medical illness,88 and included participants with both mild and
moderate depression. One study comparing two different SSRIs86

(n= 23) did not indicate any benefit for either drug (fluoxetine
and paroxetine) in terms of efficacy and tolerability, with no
statistically significant differences observed on leaving the study
early (RR = 0.46, 95% CI 0.05 to 4.38), remission (RR = 0.76,
95% CI 0.32 to 1.80), response (RR = 1.15, 95% CI 0.41 to 3.21)
or effect size (SMD = 0.00, 95% CI –0.88 to 0.88). Another
comparing citalopram and venlafaxine85 (n= 82) did not indicate
any benefit for either drug. The outcomes for leaving the study
early (RR = 0.69, 95% CI 0.31–1.55), remission (RR = 0.90, 95%
CI 0.71–1.13) and response (RR = 0.81, 95% CI 0.50–1.13) were
not statistically significantly different. Based on one small study87

(n= 42), there was no benefit in terms of efficacy for TCAs when
compared with nomifensine, with response data indicating no
statistically significant differences (RR = 3.50, 95% CI 0.89–
13.78). One further study88 (n= 48) compared maprotiline and
mianserin but found no statistically significantly differences
between the two. For example, results for leaving the study early
(RR = 0.58, 95% CI 0.22 to 1.51), response (RR = 0.75 (95% CI
0.47 to 1.19) and effect size (SMD =70.47, 95% CI 71.15 to 0.21)
did not indicate that one drug was more efficacious than the other.

Safety studies

There were three studies that met the eligibility criteria of the
review on the safety of antidepressants in chronic physical health
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Study or subgroup

Menza, 2008 Parkinson’s

Tan, 1994 GM

Lakshmanan, 1986 GM

Lipsey, 1984 Stroke

Kimura, 2000 Stroke

Robinson, 2000 Stroke

Borson, 1992 COPD

Rabkin, 1994 HIV

Total (95% CI)

Treatment Control Std. mean difference

Mean

710.28

77.4

716.5

711

712.05

713.5

717

712

s.d.

8.38

8.6

13.6

3.8

7.58

10.12

10.26

6.24

Total

17

27

11

14

18

13

13

38

151

Mean

73.48

77.4

76.4

77

76.84

75.3

76.7

75.3

s.d.

8.07

6.1

12.14

3.8

8.75

7.78

12.99

7.29

Total

17

29

13

18

26

13

17

40

173

Weight

11.3%

17.2%

8.6%

10.3%

13.8%

9.0%

10.1%

19.7%

100.0%

IV, random, 95% CI

70.81 (71.51 to 70.10)

0.00 (70.52 to 0.52)

70.76 (71.60 to 0.08)

71.03 (71.77 to 70.28)

70.62 (71.23 to 70.00)

70.88 (71.69 to 70.07)

70.84 (71.60 to 70.08)

70.98 (71.45 to 0.50)

70.70 (70.97 to 70.43)

Std. mean difference

IV, random, 95% CI

Heterogeneity: t2 = 0.04; w2 = 9.40, d.f. = 7 (P = 0.23); I 2 = 26%

Test for overall effect: Z = 5.12 (P50.00001)
74 72 0 2 4

Favours TCAs Favours placebo

Fig. 3 Tricyclic antidepressants (TCAs) v. placebo: mean change in observer-rated depression rating scale score.

GM, general medical illness; COPD, chronic obstructive pulmonary disease; Std., standard; IV, inverse variance.

Table 3 Evidence summary of selective serotonin reuptake inhibitors v. tricyclic antidepressants

Participants (studies), Quality of the
Effect size

Outcomes n evidence, GRADE SMD RR 95% CI

Depression

Continuous measures: observer rated 471 (9) Moderatea,b 0.14 70.12 to 0.41

Remission (below cut-off): observer rated 170 (5) Moderatea 1.11 0.83 to 1.48

Non-response (550% reduction): observer rated 625 (8) Moderatea 1.00 0.83 to 1.21

Leaving the study early

Any reason 699 (10) Moderatea 0.80 0.56 to 1.14

As a result of adverse events 441 (8) Moderatea 0.90 0.54 to 1.51

SMD, standardised mean difference; RR, risk ratio.
a. 95% CI compatible with benefit and no benefit.
b. Visual inspection suggests important heterogeneity.
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problems. Each addressed the use of antidepressants after
myocardial infarction.

MIND–IT (Myocardial Infarction and Depression

– Intervention Trial)

This study focused on the safety of antidepressants in people who
had a myocardial infarction and within this study a nested RCT
was conducted comparing mirtazapine and placebo (which is
included in the meta-analysis described earlier).71 Details are given
in Table 4. It was observed89 that antidepressant use did not affect
remission or cardiac event rate. In a follow-up subanalysis,
response to mirtazapine seemed to predict lower risk of
cardiac events (7.4% over 18 months) than both absence of

pharmacological treatment (control group; event rate 11.2%)
and failure of pharmacological treatment (event rate 25.6%).90

ENRICHD (Enhancing Recovery in Coronary Heart Disease)

This US study looked at people who had experienced a myocardial
infarction. It mainly consisted of participants who had a relatively
recent myocardial infarction (median 6 days), as compared with a
minimum period of 3 months post-myocardial infarction for
MIND-IT. In a paper concerned with outcomes relating to anti-
depressant use,91 it was reported that there was high usage of
antidepressants (mainly SSRIs) in both treatment (baseline
9.1%, 6 months 20.5%, end of follow-up 28%) and usual care
(baseline 3.8%, 6 months 9.4%, end of follow-up 20.6%) groups
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Study or subgroup

Schwartz, 1999 HIV

Bird, 2000 Arthritis

Holland, 1998 Cancer

Musselman, 2006 Cancer

Pezzella, 2001 Cancer

Devos, 2008 Parkinson’s

Menza, 2008 Cancer

Robinson, 2000 Stroke

Nelson, 1999 CVD

Li, 2005 Epilepsy

Total (95% CI)

Total events

Heterogeneity: t2 = 0.06; w2 = 11.41, d.f. = 9 (P = 0.25); I 2 = 21%

Test for overall effect: Z = 1.25 (P50.21)

Treatment Control Risk ratio

Events

0

18

6

5

17

2

7

9

4

0

68

Total

8

94

21

13

89

15

18

23

41

33

355

Events

2

22

7

5

22

1

5

3

14

3

84

Total

6

97

17

11

90

16

17

16

40

34

344

Weight

1.4%

22.2%

11.9%

10.7%

21.9%

2.2%

10.9%

7.9%

9.5%

1.4%

100.0%

M-H, random, 95% CI

0.16 (0.01 to 2.75)

0.84 (0.48 to 1.47)

0.69 (0.29 to 1.68)

0.85 (0.33 to 2.18)

0.78 (0.45 to 1.37)

2.13 (0.22 to 21.17)

1.32 (0.52 to 3.37)

2.09 (0.67 to 6.53)

0.28 (0.10 to 0.77)

0.15 (0.01 to 2.74)

0.80 (0.56 to 1.14)

Risk ratio

M-H, random, 95% CI

0.1 0.2 0.5 1 2 5 10

Favours SSRIs Favours TCAs

8

8

7

Fig. 4 Selective serotonin reuptake inhibitors (SSRIs) v. tricyclic antidepressants (TCAs): leaving the study for any reason.

CVD, cardiovascular disease.

Study or subgroup

Schwartz, 1999 HIV

Robinson, 2000 Stroke

Li, 2005 Epilepsy

Antonini, 2006 Parkinson’s

Menza, 2008 Parkinson’s

Pezzella, 2001 Cancer

Musselman, 2006 Cancer

Nelson, 1999 CVD

Total (95% CI)

Heterogeneity: t2 = 0.05; w2 = 11.04, d.f. = 7 (P = 0.14); I 2 = 37%

Test for overall effect: Z = 1.05 (P50.30)

Treatment Control Std. mean difference

Mean

79

71.9

722.04

712.16

76.37

710.5

77.62

712.7

s.d.

8.31

8.94

10.33

4.99

8.47

6.86

5.8

7.8

Total

8

14

33

12

18

72

13

41

211

Mean

77.17

713.5

723.53

711.09

710.28

79.4

710.09

713.1

s.d.

13.56

10.12

10.19

4.84

8.38

6.86

9.42

7.4

Total

6

13

34

11

17

68

11

40

200

Weight

5.4%

8.1%

16.8%

8.2%

11.0%

23.5%

8.4%

18.6%

100.0%

IV, random, 95% CI IV, random, 95%

70.16 (71.22 to 0.09)

1.18 (0.35 to 2.01)

0.14 (70.34 to 0.62)

70.21 (71.03 to 0.61)

0.45 (70.22 to 1.13)

70.16 (70.49 to 0.17)

0.31 (70.50 to 1.12)

0.05 (70.38 to 0.49)

0.14 (70.12 to 0.41)

Std. mean difference

74 72 0 2 4

Favours SSRIs Favours TCAs

Fig. 5 Selective serotonin reuptake inhibitors (SSRIs) v. tricyclic antidepressants (TCAs): mean change in observer-rated depression
rating scale score.

CVD, cardiovascular disease; Std., standard; IV, inverse variance.
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(Table 4). For the primary outcome of the study, death or
non-fatal myocardial infarction, there was a reduced risk for those
taking antidepressants, particularly SSRIs.92

SADHART (Sertraline Antidepressant Heart Attack Randomized Trial)

This trial36 included 369 patients with an acute myocardial
infarction or unstable angina and comorbid major depressive
disorder. (The data on the efficacy of sertraline for depression
symptoms were included in the meta-analysis described earlier.)
Sertraline appeared neither to increase nor decrease cardiovascular
risks or mortality but was more effective than placebo in treating
depression (Table 4).

Discussion

Main findings

In this systematic review we have examined the key outcomes of
63 randomised controlled trials (5794 participants) of antidepres-
sants in a range of chronic physical conditions. Antidepressants of
all types appear to be effective in depression in the context
of chronic physical conditions but no particular drug or group
of drugs was shown to have clear superiority in respect to efficacy
or tolerability. Antidepressants of all groups were less well
tolerated than placebo (although with TCAs this did not reach
statistical significance). Only SSRIs were observed to improve
quality of life measures; data were insufficient to draw conclusions
about other antidepressants.

The effect size calculated here for antidepressants in
depression occurring in the context of physical illness is broadly
similar to that seen in depression not associated with physical
illness: usually between 0.2 and 0.6.93 For SSRIs in physical illness,
the effect size was shown to be around 0.3 (depending on the
subanalysis conducted) and around 0.6 for TCAs. No inferences
should be drawn from the numerical differences in effect size
noted for different drugs because in all cases confidence intervals
overlapped and moreover, each effect size was calculated from

markedly different studies in different populations. Participants
receiving either SSRIs or TCAs were more likely (around twice
as likely) to leave studies early because of adverse effects. Notably,
confidence intervals for TCAs did not exclude the possibility of
their being no different from placebo, although with fewer studies
involving TCAs, this may at least partly be a result of relatively
lower statistical power compared with SSRIs. Data on other drugs
were insufficient to draw conclusions in this regard.

Our results are similar to those of a recent Cochrane review of
antidepressants in physically ill people.94 Using somewhat different
search criteria, this review included 44 placebo-controlled studies
involving 3372 participants (25 studies and 1674 participants in
the efficacy analysis). Antidepressants, as a group, were found to
be more efficacious than placebo (response: odds ratio
(OR) = 2.33, 95% CI 1.80–3.00). The SSRIs, but not the TCAs,
were associated with a statistically significant increased risk of
withdrawal from trials (at 6–8 weeks, for SSRIs OR = 1.43, 95%
CI 1.04–1.96; TCAs OR = 1.69, 95% CI 0.98–2.92).

Overall, no particular drug can be recommended in any
particular physical condition based on data reviewed here or in
the above mentioned Cochrane review.94 Nonetheless, SSRIs
may be seen as drugs of choice in people with chronic physical
health problems assuming interactions and contraindications do
not preclude their use. Choice of SSRI may be influenced by
findings of a matrix meta-analysis in people without physical
health problems that suggested that sertraline and escitalopram
had advantages in respect to efficacy and acceptability,95 with
sertraline recommended as a first-choice drug.

Sertraline, mirtazapine and possibly other SSRIs (such as
citalopram) appear to be safe post-myocardial infarction (when
considering safety outcomes from effectiveness studies included).
The advantages of effectiveness studies are, first, that sample sizes
tend to be larger and provide longer follow-up than efficacy
studies in this area. Second, effectiveness trials seek to minimise
differences between study conditions and routine clinical practice
and so such findings are more readily applicable to clinical
practice. Therefore it is important to compare the results found
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Table 4 Safety studies of antidepressants after myocardial infarction

Study Design Intervention (n) Control (n) Participants (n) Outcome

MIND–IT89 Double-blind comparison

of antidepressant v.

care as usual

Mirtazapine (47) followed

by citalopram (15) if no

response or placebo (44)

followed by citalopram (23)

if no response (n= 91, in total)

Usual care (122)

(20 received

antidepressants)

Participants with

depression after

MI

(n= 213)

Non-remission: 30.5% intervention,

32.1% control (OR = 0.93,

95% CI 0.53–1.63)

Cardiac events: 14% intervention,

13% control

Use of antidepressant not associated

with altered rate of cardiac events

(OR = 0.84, 95% CI 0.38–1.84)

ENRICHD91 Secondary comparison of

outcomes in participants

receiving antidepressants

Antidepressant use (initially

sertraline) (n= 446)

No antidepressant

use (n= 1388)

Participants with

depression after

MI

(n= 1834)

All cause mortality: adjusted mortality

0.63 (95% CI 0.43–0.93)

Recurrent MI: adjusted mortality 0.57

(95% CI 0.38–0.87)

Use of antidepressants reduced

mortality and recurrence of MI

SADHART36 Randomised double-blind

placebo-controlled

comparison of sertraline

and placebo

Sertraline 50–200 mg day

for 24 weeks (n= 186)

Placebo for

24 weeks

(n= 183)

Participants with

depression

post-MI (74%) or

unstable angina

(26%)

(n= 369)

Response rates: 67% sertraline,

53% placebo (P= 0.01)

Severe cardiovascular adverse

events: 14.5% sertraline, 22.4%

placebo (NS)

Sertraline no different from placebo

on measures of left ventricular

ejection fraction, QTc prolongation

and other measures of cardiovascular

function or mortality

OR, odds ratio; NS, not significant; MI, myocardial infarction.
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in these trials with the efficacy trials reviewed above to assess
whether they confirm conclusions of the efficacy studies and/or
provide additional data not usually reported in other trials.
However, it should also be noted there are clear disadvantages
in that given the complexity and the reduced level of control
usually associated with these studies, it is often difficult to draw
firm conclusions on causality. What is clear from these
effectiveness studies is that mirtazapine, sertraline and citalopram
have, at worst, no deleterious effect on cardiac outcome following
myocardial infarction. This is a finding in accord with other safety
studies.34,96 What is less clear is the effect of antidepressants on
depression post-myocardial infarction. By no means all studies
show a clear advantage for antidepressants over placebo or
control in depression post-myocardial infarction (for example,
MIND–IT71 found no advantage for antidepressants over control
– this is usually explained by the ephemeral nature of depression
after myocardial infarction). However, the possibility that
antidepressants might improve mortality post-myocardial
infarction and that this may be related to their efficacy in
depression should encourage their use. Depression post-myocardial
infarction increases mortality by up to sixfold,13,97,98 so any positive
effects of treatment on mortality are to be welcomed.

Strengths and limitations

There are three important limitations to the present analysis. First,
study quality tended to be rated as low or moderate, largely
because authors often failed to describe methods of randomisation
or efficacy of masking. An important number of studies were not
double blind in design. Most studies included only small numbers
of participants (usually around 20–60, although there were a
handful of much larger studies). Second, the method of analysis
– the grouping of drugs by drug class – is open to censure. We
could have analysed by individual physical condition and
examined the effect of (perhaps all) antidepressants in, say,
depression occurring in the context of epilepsy or multiple
sclerosis. However, there was a considerable disparity in the
number of studies conducted and number of participants included
in different physical conditions and so statistical power is likely to
have varied considerably. We might then have concluded that
antidepressants were effective in treating depression occurring in
the context of certain physical conditions but not others. Apparent
lack of effect may have then been a result of low statistical power
rather than the absence of efficacy. Third, we were unable to
determine outcomes for quality of life and physical outcomes
for most drug groups. Of 36 studies comparing SSRIs with
placebo, 7 included quality-of-life measures and for SSRIs a clear
advantage was shown over placebo. For other drugs, too few
individual studies included these outcomes for us to make a clear
evaluation of their effects.

Advantages of our method include a rigorous and clearly
described search technique and quality assessment that uncovered
a large number of studies published. Combining study outcomes
by meta-analysis allowed us to see clear benefits for drugs or drug
groups for which the findings of most individual trials were
equivocal. For example, only 6 of 25 trials comparing SSRIs with
placebo clearly favoured the SSRI being studied (that is, showed
statistically significant advantages). Our meta-analysis of these
studies showed a clear efficacy advantage for SSRIs on a range
of outcomes.

Clinical implications

Antidepressants appear to be effective but relatively poorly
tolerated in the treatment of depression occurring in the context

of chronic physical illness. No particular drug or drug group is
preferred, although SSRIs may be better tolerated than TCAs
and have a clear benefit on quality of life. The SSRIs may also
be less likely than TCAs to be involved in pharmacodynamic
interactions because they largely lack sedative, antimuscarinic
and arrhythmogenic properties. The use of SSRIs (such as
sertraline and citalopram) and mirtazapine is safe post-myocardial
infarction and may confer benefits on cardiac mortality. Despite
clinical concerns over adverse effects and drug interactions,
antidepressants should not be withheld in the treatment of
depression associated with chronic physical illness.
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