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Abstract

Aim: Systemic autoimmune diseases are risk factors for cardiovascular diseases and have also been
identified as a factor that worsens perioperative outcomes in various surgical specialities. This study
investigated the effects of systemic autoimmune diseases on coronary surgery outcomes.

Methods: One hundred fifty-one patients were included in this study. hundred-forty-four patients
without autoimmune disease were in the first group and seven patients with systemic autoimmune
disease who underwent isolated coronary surgery were in the second group. Hospital Electronic re-
cording systems were used for data collection. The follow-up period is 12 months. A statistically
significant P value was taken as 0.05.

Results: The two groups were comparable preoperatively, only the prevalence of hypertension and
diabetes was significantly higher in the second group. There was no significant difference between
the two groups in terms of intraoperative variables. Perioperative complications (excluding stroke),
30-day mortality and post-operative cardiopulmonary resuscitation rate were significantly higher in
the second group, however there was no difference between the two groups in terms of 12-month
survival.

Conclusions: Despite systemic autoimmune diseases being found a factor that increases complica-
tions in terms of coronary surgery, coronary surgery is promising with its success in 12-month sur-
vival and repeated revascularization rate in these patients.
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I ntroduction

Autoimmune diseases promote endothelial
dysfunction and contribute to plague forming
on endothelial surfaces via chronic inflam-
mation®. In addition, current medical therapy
of autoimmune diseases might be involving
coronary artery disease occurring, because
steroid based medications are frequently used
for these patients®. Autoimmune diseases
and coronary artery disease relationship is
shown in various studies in the literature®>.
Perk et al. concluded that autoimmunity in-
creases the two-fold risk of cardiovascular
events (CVESs)®. Furthermore, Lindhardsen et
al. found that rheumatoid arthritis has the
same risk of myocardial infarction as diabe-
tes mellitus®. Thence coronary artery disease
management is important for patients with
autoimmune diseases.

At present, there are no specialized guide-
lines for managing coronary artery disease in
patients with autoimmune diseases. Moreo-
ver, unfortunately, there is a huge knowledge
gap in the literature in terms of revasculariza-
tion for these patients, especially surgical re-
vascularization. On the interventional coro-
nary revascularization side, Autoimmune
diseases have been identified as a risk factor
for major cardiac events, repeated revascu-
larization due to restenosis, and mortality®~’.
Ma et al.® conducted a meta-analysis study
involving 11 studies and 824,745 partici-
pants, which found that autoimmune diseases
are a significant risk factor for major cardiac
adverse events, repeat revascularization, my-
ocardial infarction, restenosis, and death in
both the short and long term®. In Pepe et al.'s
comprehensive review, autoimmune diseases
were identified as a strong factor associated
with in-stent restenosis and long term mortal-
ity’. However, on the other side of revascu-
larization, coronary artery bypass surgery in
patients with autoimmune disease has a par-
adoxically improved outcomes and satisfac-
tory results. Aguayo et al. conducted a study
with the US national database and they found
paradoxically improved CABG perioperative
outcomes in patients with autoimmune dis-
eases®. Sponga et al. found that despite a

higher incidence of postoperative complica-
tions cardiac surgery in patients with autoim-
mune diseases can still yield satisfactory
short- and long-term outcomes®. Neverthe-
less, current literature needs to studies for
filling knowledge gap on coronary surgery
efficiency in patients with autoimmune dis-
eases®”®,

This study is a single-center study aiming to
contribute to the literature by retrospectively
investigating the effects and outcomes of cor-
onary artery surgery in patients with autoim-
mune diseases.

Materials and Methods
Study Design

The study enrolled 151 patients with is-
chemic heart disease who underwent coro-
nary bypass grafting surgery. The primary
objective was to investigate the impact of au-
toimmune diseases on perioperative out-
comes, while the secondary goal was to as-
sess the efficacy of surgical revascularization
in improving survival outcomes in these pa-
tients.

Ethical Approval

We submitted an application to the clinical
research ethics committee of the hospital for
this retrospective study. After a thorough re-
view of the study, the committee granted eth-
ical approval, which was assigned the num-
ber " ESH/GOEK 2023/2 .

Patients

The study population consisted of 151 pa-
tients with multivessel ischemic heart disease
who underwent isolated coronary bypass sur-
gery for their condition between 2020 and
2022. In this study, seven patients were in
the patients with systemic autoimmunity
group and one hundred thirty-seven patients
were in the control group.
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Data Collecting

Following approval from the ethics commit-
tee, patient data was obtained from the na-
tional electronic registry system. The pre-
operative data included the patient's age, gen-
der, body mass index, hypertension, carotid
artery disease, history of atrial fibrillation,
left ventricular ejection fraction, diabetes
mellitus, chronic obstructive pulmonary dis-
ease, renal conditions based on glomerular
filtration rate (GFR), and urgency of case.
There also patients sample variables such as
haemoglobin, GFR, c reactive protein (CRP),
albumin, haematocrit was taken as preopera-
tive variables. Postoperative outcomes were
also recorded, including intraoperative death,
1-year revascularization requirement, acute
kidney injury, cardiopulmonary resuscitation
needing, postoperative complications, stroke,
30-day mortality, postoperative haematocrit,
intubation time, intensive care unit (ICU) du-
ration, length of stay, and 12-month overall
survival. We also reviewed intraoperative
notes for each patient to obtain intraoperative
variables such as number of distal anastomo-
ses, cardiopulmonary bypass (CPB) time,
aortic cross-clamp (ACX) time and low car-
diac output (LCO) syndrome.

Statistical Analysis

The chi-square test was used for categorical
parameters between the control group and the
osteoporosis group, and the Student-t test
was used for continuous ones. Log-rank
Kaplan-Meier test was used for survival.
P<0.05 was taken for statistical significance.

Results
Preoperative Characteristics

The average age of the study cohort
was 61.4, and the female patient rate was
26.5%(n=40). In this study, 4.6% of patients
who received coronary artery bypass surgery
had a systemic autoimmune disease. The
mean age was 61.3 in the control group (CG)
and 63.1 in the patients with the autoimmune

disease group (AuG) (P=0.115). The
demographic data, including body mass
index (29.0 vs. 27.3, P=0.935), and gender
distribution (26.4% female rate in the CG vs.
28.6 female rates in the AuG, P=0.868), were
not significantly different among the groups.
Except for the prevalence of hypertension
(47.9% in the CG vs. 100.0% in the AuG,
P=0.007) the groups were similar in terms of
cardiovascular comorbidities, such as carotid
artery disease (15.3% in the CG vs. 28.6% in
the AuG, P=0.348), previous atrial
fibrillation (13.2% in the CG vs. 0.0% in the
AuG, P=0.304), and left ventricular ejection
fraction (56.4% in the CG vs. 53.3% in the
AuG, P=0.993). Excluding diabetes mellitus
(43.8% in the CG vs. 85.7% in the AuG,
P=0.030), which was higher in the
autoimmune group. The prevalence of non-
infectious chronic diseases such as chronic
obstructive pulmonary disease (24.3% in the
CG vs. 14.3% in the AuG, P=0.543), and
decreased renal functions (64.6% in the CG
vs. 28.6% in the AuG, P=0.054) was similar
among the groups. blood values, including
haemoglobin, CRP, albumin, and
haematocrit, did not differ significantly
among the groups(P>0.05) (see table 1).
Surprisingly, the mean glomerular filtration
rate (83.6 ml/min in the CG vs. 87.0 ml/min
in the AuG, P=0.008) was found high in the
patients with the autoimmune diseases group.
(see table 1).

Intraoperative Results

The mean number of distal anastomoses per-
formed is 2.9. The average duration of ACX
time and CPB time in the CG and AUG were
51.7 and 86.5 minutes, respectively. There
were no significant differences observed be-
tween the groups in terms of the number of
distal anastomoses (2.9 in the CG vs. 2.9 in
the AuG P=0.479), CPB time (85.6 min in the
CG vs. 104.9 in the AuG min, P=0.684),
ACX time (51.4 min in the CG vs. 58.0 min
in the AuG, P=0.867), and incidence of low
cardiac output syndrome (LCOS) (3.5% in
the CG vs. 14.3 in the AuG, P=0.153), as
shown in table 2.
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Table 1. Preoperative medical background

Patients with systemic

Variables Control group autoimmune diseases p
Age (mean) 61.3 63.1 0.115
Gender (female %) 26.4 28.6 0.868
Body Mass Index (mean) 29.0 27.3 0.935
Hypertension(yes,%) 47.9 100.0 0.007
Carotid Artery Disease(yes,%) 15.3 28.6 0.348
Previous Atrial Fibrillation (yes,%) 13.2 0.0 0.304
rI;]if;n\/ozr)]tricuIar Ejection Fraction ( 56.4 533 0993
Diabetes Mellitus(yes,%) 43.8 85.7 0.030
g?;g:sig&?%d“’e AU TOER) 243 143 0543
gzgxied Renal Functions GFR<90 64.6 28.6 0.054
Urgent Case (yes,%) 9.0 28.6 0.091
Preoperative HB 13.7 11.7 0.177
Preoperative GFR 83.6 87.0 0.008
Preoperative CRP 6.0 4.3 0.262
Preoperative albumin 41.9 39.3 0.689
Preoperative hematocrit 40.7 37.7 0.062
CRP: C reactive protein, GFR: Glomerular filtration rate, HB: Hemoglobin
Table 2. Intraoperative results
Variables Control Patie_nts with sy_stemic P
group autoimmune diseases
Number of distal anastomoses (n) 2.9 29 0479
Cardiopulmonary Bypass Time (minute) 85.6 1049 0.684
Aaortic Cross-Clamp Time (minute) 51.4 58.0 0.867
Low Cardiac Output Syndrome (Yes, %) 35 14.3  0.153
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Postoperative Outcome:
Primary endpoint

During the study, no deaths occurred during
surgery, however within 30 days after the
surgery, 3 patients (2%) passed away. The
groups showed no significant difference re-
garding acute kidney injury (6.2% in the CG
vs. 0.0% in the AuG,P=0.495), stroke(5.6%
in the CG vs. 0.0% in the AuG,P=0.520),
length of hospital stay(9.7 days in the CG
vs. 10.5 in the AuG days=0.474), and
duration of intensive care unit(5.1 days in
the CG vs. 3.6 days in the AuG, P=0.581).
However, the group of patients with
autoimmune disorders exhibited worse
results in terms of needing cardiopulmonary
resuscitation (2.1% in the CG vs. 14.3% in
the AuG, P=0.050, OR=7.8), postoperative
complications (4.9 % vs. 28.6%, P=0.010,
OR=7.8), intubation time (8.9 hours in the
CG vs. 15.9 in the AuG hours, P=0.013),

Table 3. Postoperative outcomes

postoperative haematocrit levels (29.3 in
the CG vs. 26.5 in the AuG, P=0.043), and
in-hospital mortality (1.4% in the CG vs.
14.2% in the AuG, P=0.017, OR=11.8). (see
table 3)

Coronary surgery success:
secondary endpoint

We used the 12-month rate of repeated
revascularization and 12-month survival as
indicators of the success of coronary
surgery based on the parameters in our
existing database. There was no significant
difference between the groups in terms of
12-month repeated revascularization rate
(0.7% in the CG vs. 0.0% in the AuG,
P=0.824) and 12-month survival rate
(85.7% in the AuG vs. 95.8% in the CG,
P=0.151, OR=1.5). (see table 3 and figure
1)

Variables Control Patier_lts with sy_stemic Hazafd
group  autoimmune diseases Ratio
Intraoperative Death 0.0 0.0 - -
1-year revascularization requirement 0.7 0.0 0.824 -
Acute kidney injury 6.2 0.0 0.495 -
Cardiopulmonary resuscitation(in-hospital) 2.1 14.3 0.050 7.8
Postoperative complications including bleeding 4.9 28.6 0.010 7.8
Stroke 5.6 0.0 0.520 -
Thirty-day mortality 14 142 0.017 11.8
Postoperative Hct 29.3 26.5 0.043
Intubation Time(hours) 8.9 159 0.013
ICU duration (Days) 51 3.6 0.581
Length of Stay inc. ICU duration (Days) 9.7 105 0.474
12-month survival 85.7 95.8 0.151 1.5

Hct: Hematocrit, ICU: intensive care unit
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Figure 1. 12-month follow-up survival analysis

Discussion

Autoimmune diseases are known to be asso-
ciated with cardiovascular risk. Traditional
risk factors such as diabetes and hypertension
are shown to be of higher prevalence in pa-
tients with autoimmune conditions®, which
is also evidenced by our study (Table 1).
Chronic inflammation and immune dysregu-
lation lead to accelerated atherosclerosist?,
and long-term use of steroid-based immuno-
suppressants has cardiovascular effects12.

Among the 151 patients with coronary artery
disease that underwent isolated CABG in our
cohort, 7 were identified to have an autoim-
mune disease, representing a prevalence of
4.6%. Given the association with cardiovas-
cular morbidity, it is expected for these pa-
tients to be overrepresented in revasculariza-

tion procedures, although it is interesting that
in the two nationwide studies investigating
CABG outcomes®® the prevalence of auto-
immune conditions was relatively low
(0.57% and 1.8%, respectively) despite the
large sample size. Furthermore, Wassif et
al.* demonstrate that in acute coronary syn-
drome (ACS), patients with rheumatic condi-
tions were less likely to undergo coronary an-
giography and revascularization (both PCI
and CABG). These findings suggest a pre-
dominantly less invasive management of
ACS in these patients, which is worthy of fur-
ther investigation given the non-inferior and,
in some cases, even surprisingly better
CABG outcomes in the autoimmune group
shown by multiple studies.

Indeed, Varghese et al.®> demonstrate that in
patients undergoing CABG, those with RA
had 49% less in-hospital mortality, a shorter
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length of stay by 1.36 days, and reduced total
hospital charges, compared to the control
group. This is supported by the nationwide
study of the Society of Thoracic Surgeons®
that included 2,101,591 patients, which not
only showed that the connective tissue dis-
eases group was not associated with in-
creased mortality, however, had also para-
doxically improved cardiovascular, neuro-
logic, and infectious complications, except
the antiphospholipid syndrome group. The
earlier study of Birdas and associates'® also
shows no differences between the autoim-
mune and the control group in terms of 30-
day mortality and overall postoperative com-
plications.

In our study, in-patient outcomes were infe-
rior in the autoimmune disease group, with a
significantly higher prevalence of 30-day
mortality, postoperative complications in-
cluding bleeding and need for cardiopulmo-
nary resuscitation, as well as lower post-op-
erative HCT, and longer intubation times (ta-
ble 3). Nevertheless, there were no signifi-
cant differences in terms of the need for re-
peat revascularization and most importantly,
12-month survival. The apparent discrepancy
between the short and mid-term mortality re-
sults can be explained by the fact that, out of
7 patients in our cohort with autoimmune dis-
eases, only 1 died in the hospital. Interest-
ingly, this patient was not receiving any im-
munosuppressant/modulatory drugs pre- or
postoperatively (Table 4).

Table 4. Autoimmune patients

The risk of a systemic inflammatory response
syndrome (SIRS) after cardiopulmonary by-
pass is well-established, and the possible
clinical benefits of prophylactic administra-
tion of corticosteroids for patients undergo-
ing on-pump cardiac surgery are discussed in
the literature!’. Therefore, it is possible to
speculate that the lack of post-operative ster-
oid therapy in patients already with an auto-
immune/inflammatory condition might have
had an impact on the 30-day mortality. More-
over, the possible positive effect on mortality
of receiving corticosteroids in patients with
rheumatoid arthritis (RA) has already been
suggested by Varghese et al., and Birdas et
al. find that immunomodulating medications
had a significant protective effect against re-
interventions. Although evidence is needed
to support this hypothesis. The increased in-
hospital complications we found point to the
importance of a multidisciplinary approach
in the post-operative management of these
patients, with a particular vigilance in terms
of systemic inflammation related to CPB and
its sequelae "8, It is important to note that
wide literature evaluating percutaneous
coronary interventions (PCI) outcomes in
autoimmune patients is also available; the
meta-analysis6 of numerous controlled
studies shows a higher likelihood of
restenosis, repeat ischemia, and other adverse
events in the autoimmune group.

Patient No: Diagnosis NSAIi  Steroids Thirty-day

mortality
1 Rheumatoid Arthritis + + No
2 Rheumatoid Arthritis + - No
3 Rheumatoid Arthritis - - Yes
4 Vasculitis - + No
5 Psoriasis - - No
6 Psoriasis - - No
7 Autoimmune inflammatory disease - - No

(Patient-1 has been on nsaii and steroids after postoperative day-1. However patient 2 and patient 3 did not take any medications for

autoimmunity)
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Therefore, given the relatively younger age
and underlying endothelial dysfunction of
this population possibly predisposing to
restenosis of stents, it is suggested that these
patients should receive CABG if indicated, as
good outcomes are demonstrated not only by
our study in terms of 12-month mortality and
repeat revascularization, however also
widely by the literature.

Conclusion

In conclusion, we found that although the au-
toimmune disease is associated with elevated
perioperative complications in coronary ar-
tery bypass surgery, coronary surgery is
promising and satisfactory in terms of thera-
peutic outcomes of coronary disease, such as
12-month survival and 12-month repeat re-
vascularization. We suggest that administer-
ing anti-inflammatory drugs before and after
surgery for autoimmune patients may pro-
vide benefits and emphasize the importance
of coordinated planning and management of
these patients with specialists from cardiol-
ogy, heart surgery, internal medicine, inten-
sive care, and anesthesiology departments.

Limitations

Although the small number of patients in our
autoimmune patient group is a significant
limitation of our study, we think that it has
made an important contribution to the litera-
ture with results. We also state that the results
of our study need to be confirmed by pro-
spective and multicentre studies with larger
number of patients.
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