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Association of risk factors for development of coronary artery disease
and nutritional and immune status on the recovery following coronary
artery bypass surgery
E.M.S. Bandara

ABSTRACT

Cardiovascular diseases are the major cause for mortality of men and women
worldwide. In Sri Lanka 40% of proportional mortality is due to cardiovascular
diseases. Coronary Artery Disease (CAD) is a major disease categorized under
Cardiovascular Diseases. One of the most common treatment modes for CAD is
Coronary Artery Bypass Graft (CABG). Though the risk factors (conventional and
emerging) related to development of CAD are documented in Sri Lanka, the data
pertaining to Sri Lankans needs to be analysed with its association with severity of the
disease and the need for surgery (CABG). In addition data with regard to the effect of
nutritional or immune capacity on the recovery of patients undergoing CABG is not
available in Sri Lanka. The objectives of this study were to determine the association
between CAD risk factors, disease severity and recovery following CABG and to
determine the effect of nutritional and immune status and other factors on recovery
following CABG.

Conventional risk factors, demographic data, anthropometric data and data related to
current food consumption were collected using an interviewer administered
questionnaire from patients awaiting CABG. Pre and post-operative blood samples were
collected to analyse biochemical [lipid profile, thyroid profile, cortisol, lipoprotein (a),

C-reactive protein, liver functions, blood urea, serum creatinine and uric acid],
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C-reactive protein, liver functions, blood urea, serum creatinine and uric acid],
nutritional [albumin, vitamin A, vitamin E, ferritin, total antioxidant capacity (TAC)]
and immune (interleukin-6 [IL-6]) parameters. The pre and postoperative information
related to bypass surgery were collected. The severity of CAD was measured by Gensini
score. Recovery was correlated to the number of days of stay at ICU and hospital.
EuroSCORE II was used to predict mortality following cardiac surgery.

Patients (n = 102) awaiting CABG surgery were enrolled for the study. The mean age
for presenting for CABG was 57 years. Around 60% of individuals were urban
dwellers. The percentage distribution of hypertension, diabetes mellitus and
dyslipidemia were 70.6%, 53.9% and 87.3% respectively. The percentage of
hypertensive females were significantly (p=0.000) higher compared to the male
patients. The current or previous alcohol users and smokers among males were 25.5%
and 44%. From the total 53.9%, had a family history of CHD. A significantly high
(p=0.001) possibility of developing CHD was observed in females who had a family
history of CHD. An association between the severity of CAD and EuroSCORE II with
above parameters was not observed.

The percentages of overweight, obese I and obese Il categories are comparatively higher
in females (80%) than males (53.8%). All females had their waist circumference >
80cm while 97.1% of females had their waist: hip ratio > 0.8. Mid arm circumference of
both males and females were higher than normal reference range (< 24 cm).

The females had significantly high concentration of total cholesterol (p=0.001), low
density lipoprotein cholesterol (p=0.02) and also high density lipoprotein cholesterol
(p=0.02). Lipoprotein (a) concentration was not significantly different between males

and females. Around 2/3 of patients had Lp(a) concentration >30mg/dL. Lipoprotein (a)
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concentration of individuals diagnosed as dyslipidemic (males-46.9 + 36.4 mg/dL,
females-54.1 + 42.0 mg/dL) and non dyslipidemic (males-48.6 + 40.3 mg/dL, females-
51.5 + 41mg/dL) were not significantly different. Another CHD risk marker, CRP
concentration (6.8 + 8.2 mg/L) was slightly higher than normal reference (< 6 mg/L)
prior to surgery and increased following surgery (214.3 + 57.1mg/L). The average
fibrinogen was 290 + 60.7 mg/dL, also within normal range.

Pre-operative AST, ALT, total bilirubin, uric acid, blood urea and creatinine
concentrations were 36.8+14.6 TU/L, 29.4+16.6 IU/L, 12.245.8 TU/L, 353£123
pmol/L, 5.6+3.0 umol/L and 102.3+33.6 pmol/L respectively and were within the
normal ranges. Post-operative concentrations of ALT (40.1£28.1 IU/L), total bilirubin
(17.5+£10.9 IU/L), uric acid (381+125.7 umol/L) and creatinine (117+42.3 umol/L.) were
also within the reference ranges. However, post-operative AST (83.4+51.6 IU/L) and
blood urea (7.74+3.2 umol/L) were significantly high.

Free T3, T4 and TSH were 3.9+1.0 pmol/L, 15+3.3 pmol/L. and 3.0+3.7 pUl/ml
respectively. Subclinical hypothyroidism among males is 16.4% with no hypothyroid
individuals. Among females 8.6% were hypothyroid and 11.4% were subclinically
hypothyroid.

The cortisol (111.1+43.4 ng/ml) was within the normal reference range at the time of
measurement. Pre-operative vitamins A (70.3+32.2 pg/dL) and E (9.3+4.9 pg/dL) were
significantly low post-operatively [A (45.9£19.0 pg/dL, p= 0.000) and E (7.8+2.8
pg/mL, p=0.006)]. Serum ferritin (138.7+137.5 pg/L) was within the normal range prior
to surgery. Pre-operative albumin (47.043.7 g/L) was significantly higher than post-
operative (42.5+3.3 g/L) concentration. Pre-operative total antioxident capacity (TAC)

was 6.5+1.3 pg TEAC /10pl with low postoperative (6.2+1.2 pg TEAC /10ul)
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concentration. The severity of coronary artery disease measured by Gensini score for
dyslipidemic and non dyslipidemic males were 51.4+23.5 and 51.5+ 27.8 respectively.
The Gensini score had significant positive correlations with cortisol (r= 0.307, p=0.005)
and with ferritin (r=0.2, p=0.005). There was no significant correlation between
conventional risk factors, other biochemical, nutritional and immune markers with
severity of CAD. Pre-operative 1L-6 (17.1+73.3 pg/mL) increased postoperatively
(255.44214.7 pg/mL). Pre (p=0.008) and post (p=0.01) operative TAC and post-
operative IL-6 (p=0.006) was significantly high in patients who developed infections
during hospital stay. Pre-operative TAC can predict incidence of post-operative
infections with 56% sensitivity and 74% specificity, 5.9 pg TEAC /10pl as cut-off
value. Similarly post-operative TAC also can predict the incidence of post-operative
infections with 78% sensitivity and 45% specificity at 6.6 pg TEAC /10ul as cut-off
value. Odds ratios (OR) elevation of pre-operative albumin (1.2, 95% CI 1-1.3), post-
operative 1L-6 (1, 95% CI 0.9-1.0) and pre-operative TAC (0.6, 95% CI 0.39-0.98)
concentrations associated positively with individuals who have developed infections
when compared to individuals with no infections.

According to the surgical procedures the highest numbers of grafts performed were 3
and 4 grafts with 44.6% and 41.6% of patients respectively. Cardiac surgery risk model,
EuroSCORE II was 1.440.7%. EuroSCORE II had positive significant correlations with
Gensini score (r= 0.4, p=0.006) and ICU stay (r=0.3, p=0.04) only. The average hospital
and ICU stay was 16.6+14.4 and 5.4+2.5 days respectively. Post-operative infections
developed in 27.3% of the patients.

In conclusion, among the conventional risk factors, dyslipidemia was the most frequent

risk factor among both males and females. There was a higher possibility (26%) of
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contribution for CHD if the parents had CAD compared to siblings. Animal food intake
was within the recommended intake once diagnosed as having CHD. Almost 75% of
the study sample was obese and 97% of females had W: H ratio above the
recommended values and indicate the need for life style change. Even though the lipid
profile parameters were within the normal range the lipoprotein (a) was high
irrespective of risk factors indicating that this can be considered as a good marker for
identification of individuals susceptible for CHD in Sri Lankan population following
further studies.

Among the patients a moderately high percent of individuals with subclinical
hypothyroidism and hypothyroidism were present. Serum cortisol and ferritin
concentrations above 141 ng/mL and 160 pg/L were indicative of increased severity of
CAD as calculated by Gensini score and could be used as markers to assess the severity
of CAD. No correlations were observed with risk factors, other biochemical, nutritional
and immnulogical parameters and severity of CAD.

Interleukin-6 and TAC can be considered as markers for predicting development of
post-operative infections. EuroScore II correlated with severity of disease and the
duration of ICU stay. In addition pre-operative TAC, post-operative IL-6 and
EuroSCORE 1I could be considered as predictors of prolonged hospital stay following

surgery.
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