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Objective: The authors investigated the
impact of medical comorbidity on the
acute phase of antidepressant treatment
in subjects with major depressive disorder.

Method: A total of 384 outpatients meet-
ing DSM-III-R criteria for major depressive
disorder enrolled in 8-week open treat-
ment with fluoxetine, 20 mg/day. The au-
thors used the Cumulative Iliness Rating
Scale to measure the burden of medical
comorbidity and the 17-item Hamilton
Rating Scale for Depression to assess
changes in depressive symptoms. The
outcome measures were response to
treatment (>50% reduction in score) and
clinical remission (score <7 at the end of
the trial).

Results: Compared to responders to flu-
oxetine, nonresponders had significantly
higher Cumulative Illness Rating Scale
scores and a greater number of Cumula-

tive lliness Rating Scale categories were
endorsed. Compared to subjects who
achieved remission with antidepressant
treatment, those who did not achieve re-
mission had significantly higher Cumula-
tive Illness Rating Scale scores and a
greater number of Cumulative lliness Rat-
ing Scale categories were endorsed (i.e.,
more organs were affected by medical ill-
ness). The final Hamilton depression scale
score was directly correlated with the to-
tal Cumulative Iliness Rating Scale score
and the number of Cumulative lliness
Rating Scale categories endorsed.

Conclusions: The total burden of medi-
cal illness and the number of organ sys-
tems affected by medical illness had a sig-
nificantly negative predictive value for
clinical outcome in the acute phase of
treatment in major depressive disorder.

(Am J Psychiatry 2003; 160:2122-2127)

Er decades, the diagnosis and treatment of depressed
patients with comorbid medical illness have been contro-
versial (1, 2). Early investigators of depression in persons
with medical comorbidity judged the depression to be “re-
active,” i.e., a psychological consequence of having an ill-
ness and to have a less severe clinical course (3).

More recently, several studies aimed at assessing the
medical and social impact of major depressive disorder
associated with comorbid medical illness. Most research-
ers have focused on the association of major depressive
disorder with specific medical problems: coronary artery
disease (4), congestive heart failure (5), myocardial infarct
(6, 7), stroke (8), diabetes (9, 10), cancer (11), autoimmune
diseases, Parkinson’s disease, and dementia (12).

When analyzing the overall impact of medical illness on
patients with major depressive disorder, the presence of
comorbid medical illness was found to be associated with
a higher prevalence of major depressive disorder (13-15).
Other investigators found that comorbid medical illness is
a risk factor for major depressive disorder (16-18). How-
ever, in other studies, the severity of baseline medical co-
morbidity in patients with major depressive disorder did
not correlate with severity of depression (19).

Does the presence of comorbid medical illness have an
impact on the outcome of antidepressant treatment? To
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this important clinical question, the answers to date have
been mixed. The presence of medical comorbid disease
has been associated with lower recovery rates (20) and
greater chronicity of depression (21, 22). However, other
researchers have reported that patients with chronic phys-
ical illness respond to antidepressants as well as those
without such illness (23, 24).

In the current study, we investigated further the role of
comorbid medical illness on severity of depression and
antidepressant treatment outcome in subjects with major
depressive disorder. We hypothesized that subjects with
major depressive disorder and medical comorbidity
would experience more severe symptoms of depression
and lower rates of response and remission compared with
subjects with major depressive disorder with no medical
comorbidity.

Method

This study was conducted at the Depression Clinical and Re-
search Program at Massachusetts General Hospital between 1992
and 1999 (25). A total of 380 subjects between the ages of 18 and
65 were recruited through advertisements and clinical referrals in
the first phase of open-label fluoxetine treatment in a clinical
study. The primary goal of the first phase was to establish pro-
spectively nonresponse to fluoxetine. In a second phase of the
study, nonresponders to fluoxetine were randomly assigned to
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TABLE 1. Characteristics of Groups of Depressed Patients With Different Scores on the Cumulative lliness Rating Scale

17-ltem Hamilton Depression Rating Scale Score

Cumulative Patients With Female — g

llness Rating Score Age (years) Gender Initial Final Change (%) Response Remission
Scale Score N % Mean SD N % Mean SD Mean SD Mean SD (%) (%)
0 95 247 358 96 45 474 33 83 56 560 290 68.8 51.1
1 97 253 386 104 52 536 36 106 70 461 329 54.2 36.8
2 66 172 407 95 37  56.1 3.0 106 7.0 457 356 57.1 34.9
3 49 12.8 43.9 10.2 26 53.1 3.4 10.0 6.9 48.7 34.8 54.3 37.0
4 31 8.1 451 9.5 21 67.7 3.9 9.5 7.2 53.8 33.1 61.3 333
5 15 39 42.4 10.2 11 73.3 3.0 13.3 6.1 31.7 29.6 231 14.3
6 8 21 49.6 10.0 4 50.0 4.9 12.6 5.7 43.9 26.4 14.3 14.3
7 4 1.0 43.8 16.3 4 100.0 2.2 11.8 9.9 421 49.5 50.0 50.0
8 4 1.0 47.8 8.8 2 50.0 4.6 10.3 11.7 54.0 433 75.0 50.0
9 1 0.3 62.0 1 100.0 16.0 15.8 0.0 0.0
11 1 0.3 36.0 1 100.0 7.0 61.1 100.0 0.0
Group total 384 100.0 39.8 10.5 210 54.7 3.5 10.1 6.8 48.7 329 57.2 38.1

several augmentation strategies; the results were reported else-
where (25).

Subjects were enrolled from the general population and not
from a medical setting. All subjects met criteria for major depres-
sive disorder, diagnosed by the physician-administered Struc-
tured Clinical Interview for DSM-III-R—Patient Version (26). The
subjects were required to have a score of 216 on the modified 17-
item Hamilton Rating Scale for Depression (27) at the screening
visit. Written consent was obtained from all study participants.

The exclusion criteria for this study included women of child-
bearing potential who were not using medically accepted means
of contraception (i.e., an IUD or barrier device but not birth con-
trol pills) and women who were lactating or pregnant, had a seri-
ous suicidal risk, or a serious medical illness that was not stabi-
lized, such as hospitalization for treatment of that illness that was
likely within the next 2 weeks. Criteria also included having a sei-
zure disorder, a history of organic mental disorders, substance
use disorders, including alcohol, that were active within the last
year, schizophrenia, delusional disorder, psychotic disorders not
otherwise specified, bipolar disorder, mood congruent or incon-
gruent psychotic features, or antisocial personality disorder. Sub-
jects were also excluded if they had a history of multiple adverse
drug reactions or an allergy to fluoxetine, concurrent use of psy-
chotropic drugs, hypothyroidism, or depression that had failed in
the past to respond to 60-80 mg/day of fluoxetine, to a combina-
tion of fluoxetine and lithium, or to a combination of fluoxetine
and desipramine. Subjects were also excluded who failed to re-
spond to treatment during the current episode of major depres-
sive disorder to at least one adequate antidepressant trial (e.g., 6
weeks or more of treatment with imipramine, 2150 mg/day, or a
monoamine oxidase inhibitor, 260 mg/day), or had a Hamilton
depression scale score <16 at the screen visit or at visit 1.

At the screening visit, the study physicians generated for each
subject (meeting DSM-III-R criteria for major depression) a list of
all existing and past medical illnesses, detailed by organ systems,
and a list of current and past treatments. Each subject underwent
physical examinations and screening laboratory tests. The results
of these procedures and any subsequent medical workups were
also incorporated in the list of medical illnesses. A trained physi-
cian (D.V.I.) reviewed the charts of all patients enrolled in the trial
blind to treatment outcome and assigned a score on the Cumula-
tive Illness Rating Scale, ranging from 0 to 4 for each of 13 organ
systems, mental health excluded.

The Cumulative Illness Rating Scale (28, 29) is a comprehensive
recording of all comorbid diseases of a patient. It classifies co-
morbidities by 14 organ systems affected and rates them accord-
ing to their severity from 0 to 4. Within each category, when two
diseases are present, the disease with the higher score is counted.
A score of 0 represents “no problem,” 1="current mild or past sig-
nificant problem,” 2=“moderate disability requiring first-line
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treatment,” 3="“uncontrollable chronic problems or significant
disability,” and 4="end-organ failure requiring immediate treat-
ment.” For this study, we never assigned a score of 4, since the
presence of severe/emergent medical conditions was an exclu-
sion criterion. We generated four ratings for each patient, accord-
ing to the instructions of the Cumulative Illness Rating Scale: total
score, number of categories endorsed, severity index (total score/
number of categories endorsed), and number of categories at
level 3.

The 17-item Hamilton depression scale was administered six
times during the study (at screening, baseline, then every other
week). We measured clinical improvement as percent of change
in Hamilton depression scale score, response to treatment (de-
fined as a 250% reduction in score from baseline to the end of
trial), and clinical remission (defined as a score <7 for the last two
visits of the trial).

We used multiple logistic regression to test whether any of the
four Cumulative Illness Rating Scale scores measuring the burden
and severity of baseline medical comorbidity could predict treat-
ment response or remission after adjusting for patient age, gen-
der, and baseline Hamilton depression scale score. Multiple lin-
ear regressions were used to test the correlation between baseline
Cumulative Illness Rating Scale score and initial, final, and per-
cent change in Hamilton depression scale score, after adjustment
for the patient age and gender. In all of our analyses, we used the
last observation carried forward.

Results

Out of 384 patients, 210 (54.7%) were female. The mean
age was 39.8 years old (SD=10.5); 95 subjects (24.7%) had
no comorbid medical illness (i.e., their Cumulative Illness
Rating Scale score was 0). The mean total Cumulative Il1-
ness Rating Scale score was 1.90 (SD=1.86). The mean
number of endorsed categories was 1.62 (SD=1.41). The
mean Cumulative Illness Rating Scale severity index for
this population was 1.14 (SD=0.32). Table 1 presents the
clinical characteristics of our patient group and the distri-
bution of those characteristics by burden of medical ill-
nesses (Cumulative Illness Rating Scale score).

Both clinical response to fluoxetine treatment and clini-
cal remission with treatment were significantly correlated
with the total Cumulative Illness Rating Scale score and
the number of organ systems affected by medical illness
(number of categories endorsed). Compared to respond-
ers to fluoxetine, nonresponders had significantly higher
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TABLE 2. Logistic Regression Data for Prediction of Re-
sponse to Treatment in 384 Depressed Patients After
Treatment, Adjusted for Age, Gender, and Baseline Hamil-
ton Depression Scale Score

TABLE 3. Logistic Regression Data for Prediction of Remis-
sion in 384 Depressed Patients After Treatment, Adjusted
for Age, Gender, and Baseline Hamilton Depression Scale
Score

Cumulative Iliness X2 0dds Cumulative lliness X2 0odds
Rating Scale Item z  (df=4) p Ratio 95% Cl Rating Scale z  (df=4) p Ratio  95% Cl
Total score -0.13 4.72 <0.03* 0.88 0.78-0.99 Total score -0.16 5.74 <0.02* 0.85 0.74-0.97
Number of categories Number of categories

endorsed -0.17 418 <0.05* 0.85 0.72-0.99 endorsed -0.22 6.50 <0.02* 0.80 0.68-0.95
Number of categories Number of categories

with a score of 3 -1.60 1.98 <0.16 0.20 0.02-1.88 with a score of 3 -0.81 0.51 048 0.45 0.054.13
Severity index -043 1.16 <0.29 0.65 0.30-1.42 Severity index -0.14 0.1 0.75 0.87 0.38-2.00

*p<0.05.

Cumulative Illness Rating Scale scores, even when adjust-
ments were made for age, gender, and baseline Hamilton
depression scale score (2.17 versus 1.68) (logistic regres-
sion coefficient=-0.13; ¥?=4.72, df=3, p=0.03). The odds
ratio was 0.88, with a 95% confidence interval (CI) be-
tween 0.78 and 0.99 (i.e., there was a 12.5% decrease in the
chance of achieving response for each additional point on
the total burden of disease subscale of the Cumulative IlI-
ness Rating Scale). Nonresponders also had a higher num-
ber of Cumulative Illness Rating Scale categories en-
dorsed, adjusted for age, gender, and baseline Hamilton
depression scale score (1.82 versus 1.47) (logistic regres-
sion coefficient=—0.17; x?=4.18, df=4, p<0.05). The odds ra-
tio was 0.85, with a 95% CI between 0.72 and 0.99 (i.e.,
there was a 15.2% decrease in the chance of achieving re-
sponse for each additional organ system affected by co-
morbid medical illness).

Similarly, after adjustment for age, gender, and baseline
Hamilton depression scale score, subjects who achieved
remission with antidepressant treatment had significantly
lower Cumulative Illness Rating Scale scores than those
not achieving remission (1.55 versus 2.10) (logistic regres-
sion coefficient=—0.16; y°=5.74, df=4, p<0.02). The odds ra-
tio was 0.85, with a 95% CI between 0.74 and 0.97 (i.e.,
there was a 15% decrease in the chance of remission for
each additional point on the total Cumulative Illness Rat-
ing Scale score, measuring burden of disease). Subjects
achieving remission also had a lower number of organ sys-
tems affected by medical illness (1.35 versus 1.79 catego-
ries endorsed) (logistic regression coefficient=—0.22; y2=
6.50, df=4, p<0.02). The odds ratio was 0.80, with a 95% CI
between 0.68 and 0.95 (i.e., there was a 19.8% decrease in
the chance of achieving remission for each additional or-
gan system affected by comorbid medical illness).

The initial severity of depression (Hamilton depression
scale score) was not significantly correlated with the total
Cumulative Illness Rating Scale score (linear regression
coefficient=0.05; t=1.83, df=3, p<0.07), or the number of
categories endorsed (linear regression coefficient=0.04; t=
1.92, df=3, p<0.06). However, after we adjusted for age and
gender, the final Hamilton depression scale score was di-
rectly correlated with the total Cumulative Illness Rating
Scale score (linear regression coefficient=0.03; t=2.33, df=
3, p=0.02) and the number of organ systems affected by
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*p<0.05.

any comorbid medical illness (number of categories en-
dorsed) (linear regression coefficient=0.02; t=2.25, df=3,
p<0.03).

As presented in Table 2, Table 3, and Table 4, neither of
the two Cumulative Illness Rating Scale scores measuring
the severity of medical comorbidity (severity index and
number of categories scored as 3) correlated with any of
the clinical outcome measures (remission, recovery, and
percent improvement in baseline or final Hamilton de-
pression scale scores). Our study group had low scores for
severity of medical illness: the mean Cumulative Illness
Rating Scale severity index was 1.14 (§D=0.32), and the
mean number of Cumulative Illness Rating Scale catego-
ries scored as 3 was 0.014 (SD=0.116). The majority of our
subjects had stable chronic illnesses (scored as 1 or 2 on
the Cumulative Illness Rating Scale). Only six subjects had
medical disorders scored as 3 on the Cumulative Illness
Rating Scale (“uncontrollable chronic problems or signifi-
cant disability”).

We used multiple logistic regression analysis to test
whether medical illness in any of the 13 organ systems de-
fined by the Cumulative Illness Rating Scale could predict
treatment response or remission, after adjustment for age
and gender. Only illnesses of the genitourinary system ap-
peared significantly correlated with antidepressant treat-
ment response (logistic regression coefficient=—0.68; 3=
5.34, df=13, p<0.03). No organ system was significantly
correlated with remission status. Also, in multiple linear
regression, no organ system was correlated with percent
improvement in Hamilton depression scale scores (results
not shown).

Discussion

In this large group of subjects with major depressive dis-
order, both response to fluoxetine treatment and clinical
remission were significantly related to the burden of co-
morbid medical illness (Cumulative Illness Rating Scale
scores) and the number of organ systems involved (num-
ber of categories endorsed). Also, subjects with a higher
burden of medical comorbidity and greater number of or-
gan systems involved had significantly higher Hamilton
depression scale scores (more severe depression) at the
end of treatment. This is an important result, and shows
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TABLE 4. Linear Regression Data for Correlation of Depression Severity With Cumulative lllness Rating Scale Score in 384

Depressed Patients, Adjusted for Age and Gender

Hamilton Depression Scale Score

Percent Change Initial Final
Cumulative lliness Rating Scale ltem Coefficient  t (df=3) p Coefficient t (df=3) p Coefficient t (df=3) p
Total score -0.05 -1.79 <0.08 0.05 1.83 <0.07 0.03 2.33 0.02*
Number of categories endorsed -0.35 -1.72 <0.09 0.04 1.92 <0.06 <0.03 225  <0.03*
Number of categories with a score of 3 —-0.03 -1.75 <0.08 —-0.001 -0.33 <0.75 0.001 1.41 0.16
Severity index -0.06 -1.08 <0.28 0.003 0.52 <0.61 0.003 1.24 0.22

*p<0.05.

that medical comorbidity can have a significant negative
impact on outcome of acute treatment of depression.

We did not find a correlation between the other measures
of severity of medical comorbidity and clinical outcome
(remission, recovery, or percent improvement of Hamilton
depression scale scores). This is likely because of the low
rates of severe medical illness in our study population.

Our findings suggest that the overall burden of medical
disease, rather than just a few specific diseases, is corre-
lated with lower rates of remission or recovery in the acute
phase of antidepressant treatment in major depressive
disorder. This finding is consistent with other reports in
the literature (30). Keitner and colleagues (20) found that
patients whose depression was compounded by medical
or psychiatric illness had lower rates of recovery than pa-
tients with pure depression (28% versus 51% at 6 months).

Evans and co-workers (31, 32) presented the results of
treatment with fluoxetine or placebo for a group of 62 el-
derly patients with major depressive disorder, 43 of whom
were diagnosed with “serious physical illness” (i.e., cardiac
or respiratory disease rated as moderate or severe). Al-
though the primary analysis was a comparison between
fluoxetine and placebo treatment, the tables presented re-
sults that subjects with major depressive disorder and se-
rious physical illness had a significantly lower rate of re-
sponse at 8 weeks than subjects without serious physical
illness (39.5% versus 58.9%) (p<0.01). Restricting the com-
parison to the subjects treated with fluoxetine yielded no
statistically significant difference because of the low num-
bers of subjects (19 subjects with serious physical illness
versus 10 subjects without serious physical illness).

More recently, in a group of 671 elderly subjects with
major depressive disorder who were treated with multiple
antidepressants, Oslin et al. (33) found that medical co-
morbidity, as measured with the medical illness checklist
(34), predicted more severe symptoms of depression at the
3-month follow-up. The total burden of medical illness
was significantly correlated (odds ratio=0.86, 95% CI=
0.79-0.94; p=0.01), with lower rates of remission from de-
pression at the 3-month follow-up.

However, other studies are not consistent with our find-
ings. In a large (N=671) group of depressed older patients,
Small and collaborators (23) found no difference in the
rates of response to antidepressants between subjects
with and without chronic physical illness. However, pa-
tients were only followed for 6 weeks in their study, which
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may explain the lack of separation in response rates be-
tween subjects with and without chronic physical illness.
Papakostas et al. (24) also reported that Cumulative Illness
Rating Scale scores at baseline did not significantly predict
treatment response in patients with treatment-resistant
depression who were treated with nortriptyline. But for
patients with treatment-resistant depression, the addi-
tional impact of medical comorbidity on treatment re-
sponse may be less discernible than in our group without
treatment-resistant depression.

Our study was not designed to answer questions regard-
ing the mechanism by which medical illness affects clini-
cal response in major depressive disorder. There are, how-
ever, several hypotheses. Ciechanowski and collaborators
(34) postulated that the relationship between medical ill-
ness and depressive symptoms may be mediated by fac-
tors such as self-care, nutrition, and adherence to treat-
ment. Pharmacokinetic or pharmacodynamic properties
of antidepressants may be changed in the context of co-
morbid medical illness or concurrent medications (35).

Another hypothesis involves the role of cytokines, non-
antibody proteins released by cells on contact with anti-
gens. Cytokine levels are higher in a variety of infectious
and noninfectious illnesses that involve activation of the
immune system. Examples of chronic, noninfectious dis-
eases associated with increased levels of cytokines include
coronary artery disease (36, 37), hypertension (38), other
vascular atherosclerosis (39), chronic obstructive pulmo-
nary disease (40), diabetes (41), and arthritis and auto-
immune diseases (42). Further observations have shown
that administration of cytokines such as interleukin 2, tu-
mor necrosis factor, or interferon alpha may induce de-
pressive symptoms (42, 43). The increased production of
cytokines has further impact on cortisol production and
on the hypothalamic-pituitary-adrenal axis. Also, antide-
pressants have been shown to reduce the immune re-
sponse and suppress cytokine production (42, 44). How-
ever, the association between cytokine production and
response rates in major depressive disorder is still un-
proven.

Our study has several limitations. First, since our sub-
jects had low rates of severe medical illness, we cannot
generalize our results to populations of severely medically
ill subjects. Second, since our results compare response
rates of a fixed dose of fluoxetine (20 mg/day), we cannot
exclude the possibility that subjects with medical comor-
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bid illness would have a greater rate of response at higher
doses of fluoxetine. Third, although the Cumulative Illness
Rating Scale has been used before for the measurement of
the burden of medical illness in depressed subjects (45,
46), itis unclear if it is the best instrument for this purpose.
The Cumulative Illness Rating Scale has been largely used
in clinical series to rate medical comorbidity, and it has
good interrater and test-retest reliability (47). However,
since we do not understand fully the impact of medical ill-
ness on depression outcome, we do not know if comorbid
diseases should be given equal weight (as in the Cumula-
tive Illness Rating Scale) or if certain diseases and organ
systems should be given more weight in calculating the
burden of medical disease. Further studies are needed to
elucidate the complex relationship between the burden of
medical illness and the outcome of treatment in major
depression.

In conclusion, in this large group of patients with major
depression treated with fluoxetine, the total burden of co-
morbid medical illness and the number of organ systems
affected by medical illness had a significant negative prog-
nostic value on clinical response and remission in the
acute phase of antidepressant treatment with fluoxetine.
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