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Abstract

Background. The prevalence of hypertension in adults in South Africa (SA) is 35%. Hypertension is the
most important modifiable risk factor for cardiovascular (CV) and chronic kidney disease (CKD) in sub-
Saharan Africa. However, 49% of people are unaware of their blood pressure status. Screening for
hypertension prior to surgery provides a unique opportunity to diagnose and treat affected individuals.
Furthermore, assessing overall CV risk identifies patients at highest risk for complications, and improves the
utilisation of scarce resources.

Objective. To evaluate the CV risk profile of hypertensive patients in the adult population of the Western
Cape Province presenting for elective non-cardiac, non-obstetric surgery.

Methods. This report documents the CV risk profile of patients recruited to the HASS-2 study
(Hypertension and Surgery Study 2), which was undertaken in seven Western Cape hospitals. Patients were
screened for hypertension and pharmacological treatment was initiated or adjusted in patients with stages 1
and 2 disease. Stage 3 patients were referred to a physician. In the present substudy, patients with stages 1
and 2 hypertension were assessed for associated CV risk factors, the presence of target organ damage, and
documented CV or kidney disease; they received an overall risk stratification according to the 2018
European Society of Cardiology and the European Society of Hypertension Guidelines.

Results. Sixty-one patients with stage 1 and 12 with stage 2 hypertension were analysed. Established CV
disease was present in 13.7% of the study population, and CKD (eGFR <60 ml/min) in 10.8%. Seventy-one
percent of the study group had a raised body mass index, and 55.9% underlying metabolic syndrome.
Prediabetes and diabetes were present in 16.1% and 14.5% respectively. According to the 2018 European
guidelines, 34.7% were at moderate, 33.3% at high and 16.7% at very high risk for a CV event in the
following 10 years.

Conclusions. The perioperative period is a critical time during which surgeons, nurses and anaesthetists can
influence patients’ CV risk of adverse events. This involves appropriate screening, education and treatment.
In this study population, nearly 9 out of 10 elective surgical patients with stage 1 or 2 hypertension had CV
risk factors placing them at moderate to very high risk. The simultaneous assessment of these additional CV
risk parameters, in addition to diagnosis and management of hypertension, may further decrease the health
and financial burden in resource-limited facilities in SA, and improve CV outcomes.
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Tables and Figures

Table 1. Definition of hypertension according to the South African Hypertension Practice
Guideline 2014

Stage Systolic blood pressure (mmHg) Diastolic blood pressure (mmHg)
Optimal <120 <80

Normal 120 - 129 80 - 84

High-normal 130 - 139 85 - 89

Stage 1 140 - 159 90-99

Stage 2 160 - 179 100 - 109

Stage 3 >180 >110

Table 2. American Heart Association/National
Cholesterol Education Program definition of metabolic
syndrome (=3 of the criteria below are required)
Risk factor Diagnostic threshold
Abdominal obesity: men >102 cm

Abdominal obesity: women >88 cm

Triglycerides >1.7 mmol/L

HDL cholesterol: men <1.03 mmol/L

HDL cholesterol: women <1.3 mmol/L

Blood pressure >130/>85 mmHg
Fasting blood glucose >5.55 mmol/L




Table 3. Stages of chronic kidney disease (CKD)

Stage Classification eGFR range (mL/min/1.73
m2)

Stage 1 Kidney damage with normal function >90

Stage 2 Kidney damage with mild CKD 60 - 89

Stage 3A Moderate CKD 45 - 59

Stage 3B Moderate CKD 30 - 44

Stage 4 Severe CKD 15-29

Stage 5 Kidney failure <15

eGFR = estimated glomerular filtration rate.




Table 4. Baseline patient demographic details (N=73%)

Parameter Overall Stage 1 (n=61") [Stage 2 (n=12") |p-value
Age (y), mean (SD) 57 (13.4) 56 (13.1) 62 (14.5) 0.166
Sex, n (%)
Female 42 (57.5) 36 (59.0) 6 (50.0) 0.751
Male 31 (42.5) 25 (41.0) 6 (50.0)
Systolic BP (mmHg), mean | 154 (11.8) 151 (10.6) 168 (5.2) <0.001
(SD)
Diastolic BP (mmHg), mean |88 (10) 87 (9.7) 89 (11.3) 0.4
(SD)
BMI (kg/m?), n (%)
Normal 19/66 (28.8) |16/54 (29.6) f 3(25.0) 0.949
Overweight 16/66 (24.2) |[13/54 (24.1)f 3(25.0) 0.949
Obese 31/66 (47.0) |25/54 (46.3)F 6 (50.0) 0.949
Waist circumference: female [ 33/39 (84.6) |27/33 (81.8)* 6 (100) 0.256
>88 cm, n (%)
Waist circumference: male | 10/27 (37) 9/21 (42.9)* 1(16.7) 0.241
>102 cm, n (%)
Metabolic syndrome, n (%) |[33/59 (55.9) |26/47 (55.3) 8 7 (58.3) 1.0

*Unless otherwise indicated.

TMissing data n=7.

*Missing data n= 3 females and 4 males in stage 1.

$Missing data n=14.




Table 5. Key baseline laboratory parameters (N=73")

Parameter Overall Stage 1 (n=61") [Stage 2 (n=12") |p-value
LDL (mmol/L), mean (SD) [1.91 (1.26) 1.70 (1.14)f 2.39 (1.61) 0.093
HDL (mmol/L), mean (SD) [1.08 (0.49) 1.11(0.52)* 1.27 (0.35) 0.310
Triglycerides (mmol/L), 1.71 (0.91) 1.72 (0.95)¢ 1.66 (0.93) 0.846
mean (SD)

Pre-diabetes, n (%) 9/56 (16.1) 7145 (15.6)8 2/11 (18.2)" 0.832
Diabetes, n (%) 9/63 (14.5) 8/50 (16.0)! 1(8.3) 0.498
HbAlc %, mean (SD) 5.33 (2.25) 5.14 (2.03)" 5.52 (2.71) 0.591
Fasting blood glucose 4.95 (2.05) 4.83 (2.04)8 4.58 (2.24) 0.711
(mmol/L), mean (SD)

Uric acid (mmol/L), mean |[0.31 (0.13) 0.29 (0.12)™ 0.37 (0.10)" 0.58
(SD)

eGFR (mL/min), median 95 (77 - 109) 96 (84-112) 77 (64-95) 0.14
(IQR)

Dipstick proteinuria, n (%) |19/64 (29.7) 16/53 (30.2)" 3/11 (27.3)" 0.847

SD = standard deviation, IQR = interquartile range, eGFR = estimated glomerular filtration rate.
“Unless otherwise indicated.

TMissing data n=13.
*Muissing data n=12.
$Missing data n= 16.
"Missing data n=1.
|[Missing data n= 11
“*Missing data n=15.
TtTMissing data n=38.




Table 6. Baseline target organ damage and established CV disease (N=73%)

Overall Stage 1 (n=61") [Stage 2 (n=12)

CKD, n (%)

Stage 1 36/65 (55.4) 32/53 (60.4) 4 (33.3)

Stage 2 22/65 (33.9) 16/53 (30.2) 6 (50.0)

Stage 3 7165 (10.8) 5/53 (9.4) 2 (16.7)
LVH, n (%) 12/60 (20.0) 10/48 (20.8)? 2 (16.7)
Advanced retinopathy, n (%) 4 (5.5) 2(3.3) 2 (16.7)
Established CV disease, n (%) |10 (13.7) 7(11.5) 3(25.0)

CKD = chronic kidney disease, LVH = left ventricular hypertrophy, established CV
disease = stroke, transient ischaemic attack, coronary heart disease, heart failure and

peripheral artery disease.

*Unless otherwise indicated.

TMissing data = 8 in stage 1 hypertension.

IMissing data = 13.

Table 7. Risk stratification of patients, n (%)

Overall Stage 1 Stage 2
(N=72) (n=60) * (n=12)
Low risk 11 (15.2) 11 (18.3) 0
<1%
Moderate risk 25 (34.7) 21 (35.0) 4 (33.3)
1-<5%
High risk 24 (33.3) 20 (33.3) 4 (33.3)
5-10%
Very high risk 12 (16.7) 8 (13.3) 4 (33.3)
>10%

* Missing data = 1.




Patients
screened,
N=313

| [ Declined
consent, n=15

n=298
Normal BP,
n=196
n=102
I

I I : Stal e%HPT
Borderline HPT Stage 1 HPT, Stage 2 HPT, tg s
not analysed, n=22 n=61 n=12 no arr]1:a7yse ,

Figure 1: Flow chart of patient recruitment in seven hospitals(BP=blood pressure; HPT=hypertension).
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Background. The prevalence of hypertension in adults in South Africa (SA) is 35%. Hypertension is the most important modifiable risk
factor for cardiovascular (CV) and chronic kidney disease (CKD) in sub-Saharan Africa. However, 49% of people are unaware of their
blood pressure status. Screening for hypertension prior to surgery provides a unique opportunity to diagnose and treat affected individuals.
Furthermore, assessing overall CV risk identifies patients at highest risk for complications, and improves the utilisation of scarce resources.
Objective. To evaluate the CV risk profile of hypertensive patients in the adult population of the Western Cape Province presenting for
elective non-cardiac, non-obstetric surgery.

Methods. This report documents the CV risk profile of patients recruited to the HASS-2 study (Hypertension and Surgery Study 2), which
was undertaken in seven Western Cape hospitals. Patients were screened for hypertension and pharmacological treatment was initiated or
adjusted in patients with stages 1 and 2 disease. Stage 3 patients were referred to a physician. In the present substudy, patients with stages

1 and 2 hypertension were assessed for associated CV risk factors, the presence of target organ damage, and documented CV or kidney
disease; they received an overall risk stratification according to the 2018 European Society of Cardiology and the European Society of
Hypertension Guidelines.

Results. Sixty-one patients with stage 1 and 12 with stage 2 hypertension were analysed. Established CV disease was present in 13.7% of the
study population, and CKD (eGFR <60 mL/min) in 10.8%. Seventy-one percent of the study group had a raised body mass index, and 55.9%
underlying metabolic syndrome. Prediabetes and diabetes were present in 16.1% and 14.5% respectively. According to the 2018 European
guidelines, 34.7% were at moderate, 33.3% at high and 16.7% at very high risk for a CV event in the following 10 years.

Conclusions. The perioperative period is a critical time during which surgeons, nurses and anaesthetists can influence patients’ CV risk of
adverse events. This involves appropriate screening, education and treatment. In this study population, nearly 9 out of 10 elective surgical
patients with stage 1 or 2 hypertension had CV risk factors placing them at moderate to very high risk. The simultaneous assessment of these
additional CV risk parameters, in addition to diagnosis and management of hypertension, may further decrease the health and financial
burden in resource-limited facilities in SA, and improve CV outcomes.

S Afir Med J 2021;111(1):74-79. https://doi.org/10.7196/SAMJ.2020.v111i1.14640

Cardiovascular (CV) disease is the leading cause of death worldwide.™
In 2013 in sub-Saharan Africa alone, there were approximately 1
million associated deaths.[? Hypertension is the most important
modifiable risk factor for preventing CV disease in Africa, but there
is a considerable unmet need. According to the late Prof. Bongani
Mayosi, it was the ‘number one best buy’ for preventing heart disease
in Africa.

There is an estimated 35.1% prevalence of hypertension in the
South African (SA) adult population. However, there are significant
deficiencies in management, as 48.7% of the adult population have
never been screened, are unaware of their hypertension status, and
are at risk for adverse CV events.¥ Identifying people with
hypertension is an important step towards improving treatment of the
disease and preventing adverse CV events.

1 saw Januray 2021, Vol. 111, No. 1
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The perioperative period is an ideal opportunity to screen for
hypertension, as measuring blood pressure (BP) before surgery
is mandatory. In a recent study, approximately 50% of patients
presenting for non-cardiac elective surgery were identified as having
hypertension, of whom 10% were newly diagnosed, and 40% were
found to have poorly controlled hypertension.® Furthermore, there
has been a burgeoning epidemic of other CV risk factors (obesity,
dyslipidaemia, and dysglycaemia) that cluster with hypertension.
Although there is a direct relationship between adverse CV
outcome and raised BP, this is modified by the presence of CV
risk factors (advanced age, smoking, dyslipidaemia, obesity, and
diabetes), target organ damage (e.g. left ventricular hypertrophy
(LVH), as evidenced by electrocardiogram (ECG) changes), and
established CV or kidney disease. For example, a patient with stage
1 hypertension with no risk factors may have a predicted risk of an
adverse CV event in the next 10 years of <1%, but a diabetic patient
with end organ damage may have a risk of >10%.1

CV risk stratification is fundamental to all hypertension guidelines,
since in absolute terms treatment of patients at highest risk will yield
the greatest number of events prevented, and those at lowest risk the
least. This enables a limited-resource healthcare system to use funds
optimally and target other risk factors. The perioperative period
presents an ideal opportunity to identify and educate these patients,
and improve their treatment.
The primary objective was to describe the comorbid risk profile of
hypertensive patients identified in the recent Hypertension and
Surgery Study 2 (HASS-2) conducted in Western Cape Province,
SA This substudy involved identifying CV risk factors, target organ
damage, and established CV and kidney disease, in newly diagnosed
or poorly controlled hypertensive patients.

Methods

This is a substudy of HASS-2. Briefly, HASS-2 was a multicentre
cross-sectional study conducted at seven hospitals in Western Cape
Province, SA: Groote Schuur (a tertiary referral hospital); and six
level two institutions, namely George, Mitchells Plain, New Somerset,
Paarl, Victoria and Worcester hospitals. Data were collected over a

period of 5 working days by anaesthesia medical officers, registrars
and specialists, as well as personnel from nursing and surgical
departments involved in patient management. Adult patients
presenting for elective non-cardiac and non-obstetric surgery were

recruited. The inclusion criteria were age >18 years, and stage 1 and
stage 2 hypertension as defined by the South African Hypertension

Practice Guideline 2014 (Table 1).8

Patients were excluded if they declined to participate in the study,
were scheduled for day case procedures, local ophthalmic procedures,
obstetric or cardiac surgery, or had normal, high-normal BP or
stage 3 hypertension as defined by the South African Hypertension
Guideline 2014. Stage 3 patients were referred to a physician for
further management.

All consenting patients presenting at the in-hospital preoperative visit
the day before their surgery were screened for hypertension, using a
validated automated device. The BP measurements were conducted
by both nursing staff and anaesthetists the day prior to surgery, to
mitigate the effect of anxiety. This was done in accordance with
recommendations in the Joint Guidelines from the Association of
Anaesthetists of Great Britain and Ireland and the British
Hypertension Society.[!

The present substudy was approved by the Human Research Ethics
Committee of the Faculty of Health Sciences of the University of
Cape Town (ref. no. HREC REF 830/2018), and the Western Cape
Department of Health. All centres involved had institutional approval

granted. The study was registered on ClinicalTrials.gov (ref. no.
NCT03921086). All patients provided written informed consent and
the Revised Standards for Quality Improvement Reporting (SQUIRE)
were followed.k

Height, weight, and waist circumference were measured, and body
mass index (BMI) calculated. Normal weight was defined as BMI <25,
overweight 25 - 30, and obese >30 kg/m?.

The following investigations were performed on patients included
in the study, to assess overall CV risk prior to surgery: fasting
lipogram, fasting blood glucose, HbAlc, sodium, potassium,
creatinine, haemoglobin, urine dipsticks for proteinuria, and ECG.
The American Diabetes Association criteria were used to classify
prediabetes and diabetes. Diabetes was defined as HBAlc >6.5% or
fasting glucose >7 mmol/L, and prediabetes as HbAlc between 5.7%
and 6.4% or fasting glucose between 5.6 mmol/L and 6.9 mmol/L.
The American Heart Association/The National Heart, Lung, and
Blood Institute criteria were used to define metabolic syndrome
(Table 2).111

The estimated glomerular filtration rate (eGFR) was calculated
using the chronic kidney disease-epidemiology collaboration
equation (CKD-EPI), and kidney disease was staged from 1 to

5 (Table 3). Urine dipsticks detecting proteinuria 1+ or more

Table 1. Definition of hypertension according to the South
African Hypertension Practice Guideline 2014!®!

Systolic blood Diastolic blood
Stage pressure (mmHg) pressure (mmHg)
Optimal <120 <80
Normal 120 - 129 80 -84
High-normal 130 - 139 85 -89
Stage 1 140 - 159 90 -99
Stage 2 160 - 179 100 - 109
Stage 3 >180 >110

Table 2. American Heart Association/National Cholesterol
Education Program definition of metabolic syndrome (=3 of
the criteria below are required)

Risk factor

Diagnostic threshold

Abdominal obesity: men >102 cm
Abdominal obesity: women >88 cm
Triglycerides >1.7 mmol/L
HDL cholesterol: men <1.03 mmol/L
HDL cholesterol: women <1.3 mmol/L
Blood pressure >130/>85 mmHg
Fasting blood glucose >5.55 mmol/L
Table 3. Stages of CKD
eGFR range (mL/

Stage Classification min/1.73 m?)
Stage 1 Kidney damage with normal >90

function
Stage 2 Kidney damage with mild 60 - 89

CKD
Stage 3A Moderate CKD 45 - 59
Stage 3B Moderate CKD 30-44
Stage 4 Severe CKD 15-29
Stage 5 Kidney failure <15

CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.
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were regarded as significant. Left ventricular
hypertrophy (LVH) on ECG was defined
according to the Framingham criteria: R in
AVL >1.1 mV; R in V5 or V6 >2.5 mV, S in
ViorV2>25mV,Sin VI orV2+Rin V5
orV6=>3.5mV,orSinlll+R in[>2.5 mV.*

The 10-year CV risk was calculated using
the SCORE system of the European Society
of Hypertension and the European Society
of Cardiology (ESH/ESC) risk stratification
guidelines, which combine elevated BP
measurements, risk factors, target organ
damage and overt CV or kidney disease.
Low risk was a calculated 10-year SCORE of
<1%, moderate risk 1 - 5%, high risk 5 - 10%
and very high risk >10%.(6.13l

Data were anonymously recorded on
data capture forms designed for the study,
and thereafter captured electronically
onto the secured Research Electronic
Data Capture (REDCap) data base, with
no random verification. Hard copies were
filed in the Department of Anaesthesia and
Perioperative Medicine of the University of
Cape Town.

Statistical analysis

Data were analysed using the Statistical
Package for the Social Sciences (SPSS)
version 25 (IBM Corp., USA). Categorical
variables were reported as proportions and
compared using the y? test and Fisher’s exact
test, as appropriate. Continuous variables
were described as mean and standard
deviation (SD) or median and interquartile
range (IQR) and compared using the z-test
or one-way analysis of variance.

Results

The patient recruitment flow chart is shown
in Fig. 1. Analysis of CV risk was confined

to patients with stages 1 and 2 hypertension.
Stage 3 patients were excluded because
they were at high risk based on their BP
measurements alone.[ Forty-two (57.5%)
of the 73 patients were known hypertensives
and 31 (42.5%) were newly diagnosed.

The overall baseline demographic details
are shown in Table 4. The mean age was 57
years and 57.5% were females. Patients with
stage 2 hypertension had a higher mean
systolic BP (168 v. 151 mmHg, p=0.001)
compared with those with stage 1. There
was no difference in diastolic BP between
stages 1 and 2. With regard to CV risk
factors, 47% were obese (BMI >30 kg/m?),
and 24.2% were overweight (BMI 25 - 30 kg/
m2). Metabolic syndrome was diagnosed in

55.9%, and prediabetes and diabetes were
present in 16.1% and 14.5% respectively (9
patients in each stage). Increased waist
circumference was found in 84.6% of females
compared with 37.0% of males.

Key baseline laboratory data pertaining to
dyslipidaemia, diabetes and chronic kidney
disease are shown in Table 5. The overall
mean low-density lipoprotein (LDL) and
high-density lipoprotein (HDL) levels were
1.91 and 1.08 mmol/L respectively. The
median eGFR was 96 in stage 1 and 77 mL/
min in stage 2 hypertension (p=0.14).

The presence of target organ damage
(TOD), and overt CV and kidney disease
is shown in Table 6. Seven patients (10.8%)
had stage 3 CKD and 19 (29.7%) proteinuria.

Patients screened,
N=313

|

Declined consent,
n=15

Normal BP,
n=196

Borderline HPT

not analysed, n=22

e EpETE

notanalysed, n=7

Fig. 1. Flow chart of patient recruitment in seven hospitals (BP = blood pressure; HPT = hypertension).
Table 4. Baseline patient demographic details (1=73%)

Parameter Overall Stage 1 (7~=61%) Stage 2 (7~12%) p-value
Age (y), mean (SD) 57 (13.4) 56 (13.1) 62 (14.5) 0.166
Sex, n (%)

Female 42 (57.5) 36 (59.0) 6 (50.0)

Male 31 (42.5) 25 (41.0) 6 (50.0) 0.751
Systolic BP (mmHg), mean (SD) 154 (11.8) 151 (10.6) 168 (5.2) < 0.001
Diastolic BP (mmHg), mean (SD) 88 (10) 87 (9.7) 89 (11.3) 0.4
BMI (kg/m?), n (%)

Normal 19/66 (28.8) 16/54 (29.6)* 3(25.0) 0.949

Overweight 16/66 (24.2) 13/54 (24.1)1 3(25.0) 0.949

Obese 31/66 (47.0) 25/54 (46.3)* 6 (50.0) 0.949
Waist circumference: female >88 cm, n (%) 33/39 (84.6) 27/33 (81.8)¢ 6 (100) 0.256
Waist circumference: male >102 cm, n (%) 10/27 (37) 9/21 (42.9)* 1(16.7) 0.241
Metabolic syndrome, n (%) 33/59 (55.9) 26/47 (55.3)° 7 (58.3) 1.0

*Unless otherwise indicated.

Missing data n=7.

*Missing data »=3 females and 4 males in stage 1.
$Missing data n=14.
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Table 5. Key baseline laboratory parameters (A=73%)

Parameter Overall Stage 1 (7~61%) Stage 2 (7~=12%) p-value
LDL (mmol/L), mean (SD) 1.91 (1.26) 1.70 (1.14) 2.39 (1.61) 0.093
HDL (mmol/L), mean (SD) 1.08 (0.49) 1.11(0.52): 1.27 (0.35) 0.310
Triglycerides (mmol/L), mean (SD) 1.71 (0.91) 1.72 (0.95)* 1.66 (0.93) 0.846
Pre-diabetes, n (%) 9/56 (16.1) 7/45 (15.6)® 2/11 (18.2)° 0.832
Diabetes, n (%) 9/63 (14.5) 8/50 (16.0) ! 1(8.3) 0.498
HbA1c %, mean (SD) 5.33 (2.25) 5.14 (2.03)* 5.52 (2.71) 0.591
Fasting blood glucose (mmol/L), mean (SD) 4.95 (2.05) 4.83 (2.04)% 4.58 (2.24) 0.711
Uric acid (mmol/L), mean (SD) 0.31 (0.13) 0.29 (0.12)** 0.37 (0.10)° 0.58
eGFR (mL/min), median (IQR) 95 (77 - 109) 96 (84 - 112) 77 (64 - 95) 0.14
Dipstick proteinuria, n (%) 19/64 (29.7) 16/53 (30.2)" 3/11 (27.3)* 0.847
SD = standard deviation, IQR = interquartile range, eGFR = estimated glomerular filtration rate.
“Unless otherwise indicated.
'Missing data n=13.
“Missing data n=12.
*Missing data n=16.
Missing data n=1.
I'Missing data n=11.
**Missing data n=15.
"Missing data n=8.
Table 6. Baseline target organ damage and established CV disease (A=73")
Overall Stage 1 (#~=61%) Stage 2 (~12)

CKD," n (%)

Stage 1 36/65 (55.4) 32/53 (60.4) 4(33.3)

Stage 2 22/65 (33.9) 16/53 (30.2) 6 (50.0)

Stage 3 7165 (10.8) 5/53 (9.4) 2 (16.7)
LVH, n (%) 12/60 (20.0) 10/48 (20.8)¢ 2(16.7)
Advanced retinopathy, » (%) 4(5.5) 2(3.3) 2(16.7)
Established CV disease, n (%) 10 (13.7) 7(11.5) 3(25.0)

CKD = chronic kidney disease, LVVH = left ventricular hypertrophy, established CV disease = stroke, transient ischaemic attack, coronary heart disease, heart failure and peripheral artery disease.

*Unless otherwise indicated.
'Missing data n=8 in stage 1 hypertension.
‘Missing data n=13.

There were no cases of stages 4 or 5 CKD. LVH on ECG, according to
Framingham criteria, was present in 20% of patients.

The risk stratification of patients according to the SCORE system
of the ESH/ECS is shown in Table 7. Overall 16.7% were at very high,
33.3% high, 34.7% moderate and 15.2% low risk for CV events. There
were no differences between stages 1 and 2 hypertension, except that
there were no low-risk cases in stage 2 patients, since their BP
automatically defines them as moderate risk.

Discussion

Principal findings

This substudy showed that the coexistence of CV risk factors
influences the overall risk stratification of patients with hypertension.
Using the SCORE system from the ESH/ESC hypertension guidelines
we found that nearly 9 out of 10 elective surgical patients with stages
1 or 2 hypertension have a moderate to very high risk of experiencing
CV events, and 5 out of 10 patients have a high or very high risk. Only
15% of participants with stage 1 hypertension were classified as low
risk according to the SCORE system. The South African Hypertension
Practice Guidelinel® advises that these patients may only require
lifestyle modification for 3 - 6 months, and antihypertensive therapy
if uncontrolled after this period of time. In stage 1 hypertension, 46%
of patients were classified as high or very high risk; this underscores
the importance of risk stratification, even in patients with so-called
mild hypertension. Recent guidelines have suggested that patients at
high risk should be targeted for more intensive BP control if resources
permit. In addition, our findings may underestimate CV risk, as
ESH/ESC guidelines recommend multiplying the SCORE risk by

Table 7. Risk stratification of patients

Overall Stage 1 Stage 2

(N=T2) =60)*  (#=12)
Low risk <1%, 7 (%) 11(152) 11(183) 0
Moderate risk 1 - <5%, n (%) 25(34.7) 21(35.0) 4(33.3)
High risk 5 - 10%, n (%) 24(333) 20(33.3) 4(333)
Very highrisk >10%, n (%) 12 (16.7) 8(13.3)  4(33.3)

*Missing data n=1.

1.3 for people residing in sub-Saharan Africa. However, multiplying
the SCORE by 1.3 should be individualised, considering the diverse
population of sub-Saharan Africa.

Overall, 7 out of 10 patients were overweight or obese, and 6 out
of 10 had underlying metabolic syndrome. Interestingly, abdominal
obesity was present in 84.6% of females v. 37.0% of males. The high
prevalence of these CV risks suggests that there is considerable
opportunity for improving the lifestyle of patients in terms of diet
and physical activity. Prediabetes and diabetes were present in
16.1% and 14.5% respectively, and the mean HbA1c level of diabetic
patients was suboptimal, which highlights poor disease control and
increased risk, in those already diagnosed with diabetes. The mean
LDL cholesterol was 1.91 mmol/L, which is a surprising result that is
not entirely explained. It may represent a negative phase reaction in
patients undergoing surgery,[*l or possibly high levels of statin use in
the public sector in the Western Cape.

CV risk is potentially modifiable if risk factors are identified
and treated appropriately. In this study established CV disease was
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present in 14% of patients, unrecognised CKD (eGFR <60 mL/min)
in 11%, proteinuria in 30%, and 1 in 5 patients fulfilled criteria for
LVH on ECG. This emphasises the importance of screening patients
preoperatively to decrease morbidity.

Implications of the study

Hypertension is one of the most common comorbidities associated
with elective non-cardiac surgery.! This, together with additional
CV risk factors, significantly increases the perioperative risk of these
patients.[6131 CV risk stratification is fundamental to all hypertension
guidelines, since in absolute terms treatment of patients at highest
risk will yield the greatest number of events prevented, and those
at lowest risk the least. This enables a limited-resource healthcare
system to use funds optimally and target treatment of these risk
factors to prevent CV disease.

In a recent study in the Western Cape, the importance was shown
of identifying poorly controlled hypertension and diagnosing new
disease in the perioperative period. The present substudy indicates that
screening for additional CV risk factors in the perioperative period
may improve morbidity and mortality.

CV disease is a leading cause of death,l!! and in SA the majority
of patients are initially assessed in a primary healthcare setting.
Excluding age, CV risk factors are generally modifiable. This study
has shown that the perioperative period is a key opportunity for
the identification of goal-directed screening parameters which can
substantially influence the overall health of patients. Initiation of
therapy based on abnormalities detected at this time could reduce
the burden on already strained secondary and tertiary institutions.

Our findings have particular relevance in view of the increasing
burden of non-communicable diseases in sub-Saharan Africa from
1990 to 2017, which includes significant increases in hypertensive gnq

ischaemic heart disease, stroke and CKD.*3]

Study strengths and limitations

A strength of this multicentre investigation was that data collection
was performed prior to surgery. This allowed identification of those
patients at risk, provided education to both patients and surgical
staff, and if necessary, allowed for the referral of patients for further
management (specifically stage 3 hypertension) and follow-up.

A limitation of this study was missing data of some of the
parameters used to classify CV risk (inadequate data for diagnosis
of metabolic syndrome in 19%, absent baseline laboratory data in
11 - 18%, and no ECG diagnosis of LVH in 18%). eGFR results from
the laboratory were not corrected for body surface area. In addition,
the data entered into REDCap had no random verification. We do
not expect these factors to have resulted in major errors of risk
classification, although some minor misclassifications may have been
possible. Importantly, we do not believe this would have changed the
fundamental message of this work, which is that hypertensive
patients who present for elective surgery in the Western Cape
predominantly have an important CV risk profile.

Further limitations of the study were that there were no data
captured on the prevalence of smoking, and use of statins was not
recorded in the questionnaire. Day case surgery was also excluded in
the screening process of HASS-2, thereby possibly missing
undiagnosed or poorly controlled hypertension. Further research
involving larger study populations would be beneficial to substantiate
the findings of this substudy.

Conclusions
The perioperative period is a significant period during which
surgeons, nurses and anaesthetists can influence patients’ CV risk

of adverse events. This involves appropriate screening, education
and treatment. The ultimate goal is to improve the overall lifestyle,
pharmacological management and health of the SA population. The
simultaneous assessment of CV risk factors, in addition to diagnosis
and management of hypertension, may further decrease the health
and financial burden in resource-limited facilities in SA, and improve
CV outcomes.
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a) Protocol

Protocol for Hypertension And Surgery Study (HASS) 2: Substudy
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1. Introduction

There is an estimated 30% prevalence of hypertension in the South African adult population.
In the perioperative period, there is a 20-25% prevalence of hypertension found in elective
non-cardiac surgery patients.

Hypertension is a well known component of metabolic syndrome and the prevalence of
metabolic syndrome has increased over the past few decades. Hypertension together with
metabolic syndrome increases the risk of morbidity and increases the burden on an already
limited health care system.

The perioperative period presents a key opportunity to identify, educate and optimise
treatment of these patients. This may diminish the strain on the healthcare system.

This is a descriptive substudy analysing co-morbidities associated with hypertension, in order
to better stratify this population with the ultimate aim of improving patients’ health and
reducing the financial burden on health care.



2. Background
Hypertension affects over 1 billion people worldwide [2].

In patients presenting for elective non-cardiac surgery, hypertension is one of the most
commonly encountered co-morbidities, with an estimated prevalence of 20-25% [4]. In a
recent study (HREC Ref: 661/2016; 708/2016 and NHRD WC_2016RP55_876),
approximately 50% of patients presenting for non-cardiac elective surgery were identified as
having hypertension [3]. Importantly, about 10% of all patients presenting for elective
surgery were newly diagnosed with hypertension. Furthermore, 40% of those patients
identified as hypertensive, were found to have poorly controlled hypertension [3].

Metabolic syndrome has become a worldwide major public health problem and has increased
in prevalence over the past few decades. Features of metabolic syndrome include
hypertension, dyslipidaemia, elevated fasting blood glucose and abdominal obesity. [5]

South Africans in particular, are at high risk of cardiovascular disease, since this country has
among the highest prevalences of smoking, dyslipidaemia, undiagnosed diabetes mellitus and
obesity in Africa. [6] The WHO estimates the prevalence of hypercholesterolaemia to be 40%
in men and 37% in women. [7] The prevalence of obesity is higher in the African population
compared to the rest of the world. [7] According to the International Diabetes Federation
World Atlas, it is predicted that the prevalence of diabetes in Africa will rise from 14 million
at present to 34 million in 2040. [7]

Cardiovascular disease and its complications include coronary heart disease, myocardial
infarction, stroke, heart failure, arrhythmias, chronic kidney disease, peripheral vascular
disease and retinopathy [7] [8]. Cardiovascular disease is the leading cause of death
worldwide. [1] In 2013 in sub-Saharan Africa alone, there were approximately 1 million
associated deaths. [7]

Patients with diabetes mellitus, hypertension, dyslipidaemia, kidney disease (with or without
proteinuria) and established atherosclerotic disease are considered to be very high risk for
cardiovascular events.[7] The risk of morbidity and mortality increases as risk factors
increase.

The risk of morbidity and mortality in this population makes them a vulnerable group. This,
together with the added physiological stress of surgery, may dramatically increase
cardiovascular risk and complications in this population.

There is therefore a crucial opportunity for perioperative clinicians to diagnose and treat these
aspects of metabolic syndrome found in hypertensive patients. Through screening, educating
and treating these patients, cardiovascular risk and associated morbidity and mortality may be
reduced. Identifying and treating these factors early in the perioperative period will also
decrease the financial burden on an already resource-limited health care system.

Ultimately, this cross sectional descriptive substudy aims to decrease short and long term
morbidity and mortality, through education of clinicians and patients.



Aim:
Describe the co-morbid risk profile of hypertensive patients identified in the HASS 2 study.

Objective:

Identify diabetes mellitus, dyslipidaemia, renal impairment, obesity, ECG changes in newly
diagnosed or poorly controlled hypertensive patients identified in the HASS 2 study.

Educate these identified patients and encourage follow up at their primary health care facility.

Primary outcome:
Description of the co-morbidities of hypertensive patients presenting for elective surgery.

3. Methodology

Study design:

This will be a multicentre cross-sectional study. It will include Groote Schuur-, George-,
Mitchells Plain-, New Somerset-, Paarl-, Victoria- and Worcester Hospitals as for the primary
HASS 2 study.

Adult patients fulfilling the inclusion criteria who are presenting for elective non-cardiac and
non-obstetric surgery will be recruited. Patients who are newly diagnosed hypertensives or
poorly controlled hypertensives will be identified by the anaesthetist at the preoperative
consultation. It is this identified group of patients in whom the cardiovascular risk factors
diabetes mellitus, dyslipidaemia, obesity, renal impairment and ECG changes will be
identified and analysed.

Patient population:

We will recruit approximately 100 hypertensive patients, either newly diagnosed or poorly
controlled.

Inclusion criteria:
- Adult (older than 18 years)
- Elective surgery at preoperative in-hospital visit

- All stage 1 and stage 2 hypertensive patients as defined by the South African
Hypertension Practice Guideline 2014

Exclusion criteria;
- Patient refusal
- Day case surgery

- Obstetric and cardiac surgery



- Patients with severe hypertension (>180/110 mmHg) (Stage 3) as defined by the South
African Hypertension Practice Guideline 2014

- Patients with blood pressures within normal ranges.

Recruitment:

Patients will be recruited at the preoperative in-hospital anaesthesia consultation. Those
patients identified as hypertensives will be classified as newly diagnosed, poorly controlled
or well controlled hypertensives. According to the HASS 2 algorithm, the first 2 groups will
have treatment initiated or escalated. Patients with normal blood pressure will not be
recruited for the study.

Patients recruited for this substudy will have the following routine tests done:
Fasting lipogram
Fasting blood glucose level
HBALC level
Serum sodium, potassium, creatinine and calculation of eGFR (CKD-EPI equation)
Urine dipstix
Serum uric acid level
ECG

Waist circumference and body mass index (BMlI)

This will be a part of routine screening of the preoperative patient for the HASS 2 study, with
the exception of the serum uric acid level, lipogram, and routine HbA1C level. Blood will be
sampled from the patient in theatre by the anaesthetist during induction, after insertion of an
IV line, so that no additional blood sampling will be experienced by the patients. Tests will
be sent to the NHLS laboratory for processing and the results obtained will kept strictly
confidential.

Informed consent:

Written informed consent will be obtained from all participants. This will be a short addition
to the approved HASS 2 study consent form, in connection with an approximately 10 ml
increase in blood sampled. Forms will be available in English and explained to the
participants in the language of their choice. A translator will assist with interpretation if
required.

Data collection:



Anaesthesia Registrars, Medical Officers and Specialists will collect data over a period of
one working week at the seven hospitals in the Western Cape. All patients presenting at the
in-hospital preoperative visit will have their blood pressure measured and classified into the
above-mentioned groups by the attending anaesthetist. All patients identified as having stage
1 and 2 hypertension will be recruited for the study.

Data confidentiality:

Participants will be assigned a study number and any data captured will be stored and
analysed using the study number only, to protect confidentiality. A record of hospital
admission numbers will be maintained, to follow up patients. Study records that identify a
patient will be kept confidential as required by law. Privacy regulations provide safeguards
for anonymity, security and authorised access. Except when required by law, no data will
identify the patient in the study records. The data collected remains the intellectual property
of the University of Cape Town.

All demographic data pertaining to a participant will be collected on a standardised form as
detailed above.

Data analysis:

All data will be collected electronically from NHLS, entered electronically into the secure
RedCap application, and analysed with the help of statisticians appointed by the Department.
Data will be kept anonymous, as no patient-identifying data will be recorded on the
standardised forms at the preoperative visit.

The relevant definitions for the risk factors are as follows:

1 LVH:

Framingham criteria (Circulation,1990; 81:815-820)
Rin AVL>1.1mV
R in V5 or V6 (left precordial leads) > 2.5 mV
S in V1 or V2 (right precordial leads) > 2.5 mV
SinVlorV2+RinV50r V6 >3.5mV
Sinlll+Rin1>25mV

2 Stages of CKD and GFR for each stage:
Stage 1 with normal or high GFR (GFR > 90 mL/min)

Stage 2 Mild CKD (GFR = 60-89 mL/min)



Stage 3A Moderate CKD (GFR = 45-59 mL/min)

Stage 3B Moderate CKD (GFR = 30-44 mL/min)

Stage 4 Severe CKD (GFR = 15-29 mL/min)

Stage 5 End Stage CKD (GFR <15 mL/min)

3 Metabolic syndrome: >3 of the below criteria are required

Risk Factor
Abdominal obesity
Men
Women
Triglycerides
HDL Cholesterol
Men
Women
Blood pressure

Fasting glucose

Diagnostic threshold

>102 cm
>88 cm
>1.77 mmol/L

<1 mmol/L
<1.3 mmol/L
>130/>85 mmHg

> 6 mmol/L

Ref: NCEP JAMA 2001, 285: 2486-97

4 BMI:

Category

Very severely underweight

Severely underweight

Underweight

BMI (kg/m?)
from @ to
15
15 16
16 18.5



Normal (healthy weight) 185 |25

Overweight 25 30

Obese Class | (Moderately obese) 30 35

Obese Class Il (Severely obese) 35 40

Obese Class Il (Very severely obese) | 40 45

Obese Class IV (Morbidly Obese) 45 50

Obese Class V (Super Obese) 50 60

Obese Class VI (Hyper Obese) 60

Statistical Analysis:

Descriptive statistics (mean and standard deviation) will be used to analyse the relative
contribution of the co-morbidities identified, as well as the laboratory results.

Timeline:

Data collection scheduled for 14 January-18 January 2018

5. Dissemination of results:

Study results will be recorded and submitted in the form of a M. Med dissertation to the
University of Cape Town for assessment as per postgraduate requirements. These results
will be made available to the public. The results of the study will also be submitted to a peer-
reviewed journal for consideration for publication.



Resources and Costs:

Funding for the running of the study (data collection, storage and analysis) will be obtained
from the Department of Anaesthesia and Perioperative Medicine of the University of Cape

Town.

Ethics

Risks and Benefits:

This study poses no potential risk as the bloods taken for the required tests will be a part of
routine perioperative screening and care. Should a patient be newly diagnosed with a
cardiovascular risk factor they will be counseled appropriately and their initiation and follow
up of new treatment will be ensured. A discharge educational letter for the patient and a
referral letter for the patient’s primary health care facility will be given.

Benefits include:
Early detection of cardiovascular risk factors of metabolic syndrome.
Optimization of patient’s health condition to decrease morbidity and mortality risk in
both the short and long term.
Decrease in financial burden on healthcare system.
Information from this study may be used for future working models in the health care
system.

The ongoing ethical conduct of the trial remains the responsibility of the Principal
Investigator. The trial will conform to the principles outlined in the Helsinki Declaration
(2013).
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b) Data collection

Hypertension and Surgery Study 2: Data Collection Form

Patient Name:

Folder Number:

Date of birth:

(Place patient sticker here)

Nurses blood pressure readings:

1. SBP: DBP:
2. SBP: DBP:
3. SBP: DBP:
4. SBP: DBP:
5. SBP: DBP:

Doctor’s blood pressure readings:

1. SBP: DBP:
2. SBP: DBP:
3. SBP: DBP:
4. SBP: DBP:
5. SBP: DBP:

Blood results:

Sodium:

Potassium:

Creatinine:

Hb:

Fasting glucose

HbA1C:

Total cholesterol:

LDL:

HDL:

Triglycerides:

Urine dipstix:

Uric Acid:




c) Consent form

INFORMED CONSENT FORM

Title of Study:

A multicentre, cross-sectional quality improvement project: evaluating the
implementation of a hypertension guideline protocol by perioperative clinicians.

Investigators: Dr Claire-Louise Pfister, Dr Margot Flint, Dr Marcin Nejthardt, Dr
Francois Roodt, Prof Robert Dyer, Prof Justiaan Swanevelder, Prof Bruce
Biccard, Dr Sarisha Govender

Department of Anaesthesia and Perioperative Medicine, University of Cape Town, South
Africa

Information:

You are being approached to be a part of a research study on blood pressure. The doctors that
are running this study are trying to improve the management of your blood pressure if they
identify that it is higher than normal. High blood pressure is commonly part of a condition
called metabolic syndrome. Metabolic syndrome is the term for a group of conditions that can
put you at risk of complications such as: stroke, heart attack and kidney disease. Metabolic
syndrome has become more common in the past few decades. High blood pressure with
metabolic syndrome increases the risk of serious health complications.

If you have no objection, the doctors would appreciate your permission to collect
information relating to your blood pressure measured in the ward, any medication

you are currently taking to control your blood pressure, and any medication which is started
during the study to control your blood pressure. This study will benefit you, as your high
blood pressure will be treated timeously. You will be given some more information about
your blood pressure and a letter for follow up at your local clinic to continue your medication
in the future.

At the same time, we would like to screen you for features of metabolic

syndrome which includes Diabetes (high blood sugar), high cholesterol, being overweight
and kidney disease. These are conditions which are known to be associated with high blood
pressure.

These tests will include;

» Some blood tests to check:
0 Your kidney function (urea and electrolytes and uric acid)
0 Diabetes (HbAL1C and glucose)
0 Cholesterol (Lipogram), and

* ECG to check your heart.



The ECG that we do routinely to check your heart function will be done

before your surgery in the ward and will not cause any pain or discomfort. The blood tests
will be done when we put the drip up for your operation. We will take a small amount of
blood (approximately 2 table spoons) for the blood tests. The results of these tests will give
the doctors more

information about your health in order to improve your long-term health and treatment.

Any relevant results will be shared with you and managed appropriately according to the
South African Hypertension Guideline of 2014. Should we pick up any abnormal results you
will be handed an information sheet on metabolic

syndrome as well as a letter that you should take to your doctor on your next visit to help him
or her monitor and treat your condition. The study doctors will also be available should you
have any questions.

This information will be stored both on paper and on computer. To protect your
privacy, the information will be labelled in a way that you are not identified. If the
results of these studies are published, your identity will be kept confidential.

“If you agree to be a part of this study, Dr Flint will collect your hospital
number. If you are put onto tablets for high blood pressure, or your tablets for
this are changed, Dr Flint will follow-up on the internet pharmacy database to
see if you collect the medications at three and six months after you leave the
hospital.”

By signing this form, you are allowing the use of this information for the research

study. These research projects have been approved by the Human Research Ethics Committee
of the University of Cape Town. If you have any ethical concerns or questions about your
rights or welfare as a participant in this research, the Human Research Ethics Committee can
be contacted on 021 406 6338.

Please read this form carefully and ask the investigator (study doctor) to explain any words or
information that are not clear to you. This will help to ensure that you understand the details
of your participation before you give your consent. You will be given a copy of this consent
form to take home with you. The doctors will answer any questions you may have about this
consent form and about the study.

What will happen if I sign this form but don’t want to be in the study later on?

If you decide at any time that you don’t want to be a part of this study, you can let

one of the doctors know. Taking part is purely voluntary and by not agreeing to take part will
not affect your normal care for surgery.

The UCT’s Faculty of Health Sciences Human Research Ethics Committee can be contacted
on 021 406 6338 in case you have any ethical concerns or

questions about your rights or welfare as a participant on this research study.

CONSENT STATEMENT

| therefore certify the following:

* | have read the above information form and understand that the study involves
research.

* | understand that the doctors will make a copy of some of my routinely
recorded data from my standard patient care.



* | have had the opportunity to ask questions. All my questions have been
answered to my satisfaction.
« | understand that any information that leaves the doctor’s office will be
deidentified
(i.e., identifying information will be removed from the documents).

YES NO

Name of Participant/Legal Representative (printed) Signature

Name of person obtaining consent (printed) Signature Date:



d) Ethics Letter

Faculty of Haslth Sclencas
Human Resasrch Ethlcs Committes

UNIVERSITY OF CAPE TOWN -
2 N

Room ES53-38 Oid Maln Bullding
arpoke Sehisur Hoaglttal

Obesrvatory 7915
Talaphone [021] 408 6492
Emall;

20 Decembar 2018
HREC REF: 830/1018

Prof B Raynar

Diviglon of Nephrology & Hypertenslon
E13, Renal Unit

NGSH

Daar Prof Rayner

PROJECT TITLE: A MULTICENTRE CROSS-SECTIONAL DESCRIPTIVE STUDY EVALUATING
THE RISK PROFILE OF HYPERTENSIVE PATIENTS IDENTIFIED PERIOPERATIVELY OVER A
PERIOD OF ONE WEEK. (HASS 2) Sub-study linked to 48972018 (MMED Candidate - Dr 5
Govendar)

Thank you for submitting vour study to the Faculty of Heslth Sclences Human Resssrch Ethics
Committas (HREC) for review.

It Is & pleasura to Inform you that the HREC has formally approved the above-mentioned study.
Approval ls granted for one year until the 30 Decamber 2013,

Flease submit @ progress form, uaing the standardised Annual Report Form IF the study continues
beyond the approval period. Please subrmit & Standard Closure form if the study Is completed within the
approval periad.

(Ferms can be found on our website: www, health.uct ac.za/ths/research/ humanethics/forms)

We acknowledge that the student: Dr Sarisha Govender will also be Invoived in this study.
Pleass quote the HREC REF in all your correspondence.

Please note that the ongolng ethical conduct of the study remains the responsiility of the principel
Investigator.

Plaxse nate that for all studies approved by the HREC, the princlpal investigator mugt obtain appropriate
Institutional approval, whers necassary, before the research may occur.

Yours sincarely

Signature Removed




e) Journal Instructions to Author

Author Guidelines taken from

http://www.samj.org.za/index.php/samj/about/submissions#authorGui
delines

Manuscript preparation

Preparing an article for anonymous review

To ensure a fair and unbiased review process, all submissions are to include an anonymised
version of the manuscript. The exceptions to this are Correspondence, Book reviews and
Obituary submissions.

Submitting a manuscript that needs additional blinding can slow down your review process,
so please be sure to follow these simple guidelines as much as possible:

e An anonymous version should not contain any author, affiliation or particular
institutional details that will enable identification.

e Please remove title page, acknowledgements, contact details, funding grants to a
named person, and any running headers of author names.

e Mask self-citations by referring to your own work in third person.

General article format/layout

Accepted manuscripts that are not in the correct format specified in these guidelines will be
returned to the author(s) for correction, which will delay publication.

General:

e Manuscripts must be written in UK English.

e The manuscript must be in Microsoft Word format. Text must be single-spaced, in 12-
point Times New Roman font, and contain no unnecessary formatting (such as text in
boxes).

e Please make your article concise, even if it is below the word limit.

e Qualifications, full affiliation (department, school/faculty, institution, city, country)
and contact details of ALL authors must be provided in the manuscript and in the
online submission process.

e Abbreviations should be spelt out when first used and thereafter used consistently,
e.g. 'intravenous (IV)' or 'Department of Health (DoH)'.

e Include sections on Acknowledgements, Conflict of Interest, Author Contributions and
Funding sources. If none is applicable, please state ‘none’.

e Scientific measurements must be expressed in SI units except: blood pressure
(mmHg) and haemoglobin (g/dL).

e Litres is denoted with an uppercase L e.g. 'mL' for millilitres).



e Units should be preceded by a space (except for % and °C), e.g. '40 kg' and '20 cm'
but '50%' and '19°C'.

e Please be sure to insert proper symbols e.g. y not u for micro, a not a for alpha, b not
B for beta, etc.

e Numbers should be written as grouped per thousand-units, i.e. 4 000, 22 160.

e Quotes should be placed in single quotation marks: i.e. The respondent stated: ...

e Round brackets (parentheses) should be used, as opposed to square brackets, which
are reserved for denoting concentrations or insertions in direct quotes.

e If you wish material to be in a box, simply indicate this in the text. You may use the
table format -this is the only exception. Please DO NOT use fill, format lines and so
on.

SAM]J is a generalist medical journal, therefore for articles covering genetics, it is the
responsibility of authors to apply the following:

- Please ensure that all genes are in italics, and proteins/enzymes/hormones are not.

- Ensure that all genes are presented in the correct case e.g. TP53 not Tp53.

**NB: Copyeditors cannot be expected to pick up and correct errors wrt the above,
although they will raise queries where concerned.

- Define all genes, proteins and related shorthand terms at first mention, e.g. '188del11’
can be glossed as ‘an 11 bp deletion at nucleotide 188.’

- Use the latest approved gene or protein symbol as appropriate:

Human Gene Mapping Workshop (HGMW): genetic notations and symbols

HUGO Gene Nomenclature Committee: approved gene symbols and nomenclature
OMIM: Online Mendelian Inheritance in Man (MIM) nomenclature and instructions
Bennet et al. Standardized human pedigree nomenclature: Update and assessment of
the recommendations of the National Society of Genetic Counselors. J Genet Counsel
2008;17:424-433: standard human pedigree nomenclature.

Preparation notes by article type

Research

Editorials

CME

In Practice and Case reports
Reviews

Clinical trials
Correspondence

Obituaries

Book reviews

Guidelines

Research
Guideline word limit: 4 000 words

Research articles describe the background, methods, results and conclusions of an original
research study. The article should contain the following sections: introduction, methods,
results, discussion and conclusion, and should include a structured abstract (see below). The
introduction should be concise — no more than three paragraphs - on the background to the
research question, and must include references to other relevant published studies that
clearly lay out the rationale for conducting the study. Some common reasons for conducting
a study are: to fill a gap in the literature, a logical extension of previous work, or to answer
an important clinical question. If other papers related to the same study have been


http://www.samj.org.za/index.php/samj/about/submissions#Research
http://www.samj.org.za/index.php/samj/about/submissions#Editorials
http://www.samj.org.za/index.php/samj/about/submissions#CME
http://www.samj.org.za/index.php/samj/about/submissions#In_Practice
http://www.samj.org.za/index.php/samj/about/submissions#Review_articles
http://www.samj.org.za/index.php/samj/about/submissions#Clinical_Trials
http://www.samj.org.za/index.php/samj/about/submissions#Correspondence
http://www.samj.org.za/index.php/samj/about/submissions#Obituaries
http://www.samj.org.za/index.php/samj/about/submissions#Book_reviews
http://www.samj.org.za/index.php/samj/about/submissions#Guidelines

published previously, please make sure to refer to them specifically. Describe the study
methods in as much detail as possible so that others would be able to replicate the study
should they need to. Results should describe the study sample as well as the findings from
the study itself, but all interpretation of findings must be kept in the discussion section,
which should consider primary outcomes first before any secondary or tertiary findings or
post-hoc analyses. The conclusion should briefly summarise the main message of the paper
and provide recommendations for further study.

Select figures and tables for your paper carefully and sparingly. Use only those figures that
provided added value to the paper, over and above what is written in the text.

Do not replicate data in tables and in text .

Structured abstract

e This should be 250-400 words, with the following recommended headings:

o Background: why the study is being done and how it relates to other
published work.

o Objectives: what the study intends to find out

o Methods: must include study design, number of participants, description of
the intervention, primary and secondary outcomes, any specific analyses that
were done on the data.

o Results: first sentence must be brief population and sample description;
outline the results according to the methods described. Primary outcomes
must be described first, even if they are not the most significant findings of
the study.

o Conclusion: must be supported by the data, include recommendations for
further study/actions.

e Please ensure that the structured abstract is complete, accurate and clear and has
been approved by all authors.
e Do not include any references in the abstracts.

Here is an example of a good abstract.

Main article

All articles are to include the following main sections: Introduction/Background, Methods,
Results, Discussion, Conclusions.

The following are additional heading or section options that may appear within these:

e Objectives (within Introduction/Background): a clear statement of the main aim of the
study and the major hypothesis tested or research question posed

e Design (within Methods): including factors such as prospective, randomisation,
blinding, placebo control, case control, crossover, criterion standards for diagnostic
tests, etc.

e Setting (within Methods): level of care, e.g. primary, secondary, humber of
participating centres.

e Participants (instead of patients or subjects; within Methods): numbers entering and
completing the study, sex, age and any other biological, behavioural, social or cultural
factors (e.g. smoking status, socioeconomic group, educational attainment, co-
existing disease indicators, etc)that may have an impact on the study results. Clearly
define how participants were enrolled, and describe selection and exclusion criteria.

e Interventions (within Methods): what, how, when and for how long. Typically for
randomised controlled trials, crossover trials, and before and after studies.

e Main outcome measures (within Methods): those as planned in the protocol, and
those ultimately measured. Explain differences, if any.


http://www.samj.org.za/index.php/samj/article/view/9932

Results

e Start with description of the population and sample. Include key characteristics of
comparison groups.

e Main results with (for quantitative studies) 95% confidence intervals and, where
appropriate, the exact level of statistical significance and the number need to
treat/harm. Whenever possible, state absolute rather than relative risks.

e Do not replicate data in tables and in text.

e If presenting mean and standard deviations, specify this clearly. Our house style is to
present this as follows:

e E.g.: The mean (SD) birth weight was 2 500 (1 210) g. Do not use the = symbol for
mean (SD).

e Leave interpretation to the Discussion section. The Results section should just report
the findings as per the Methods section.

Discussion

Please ensure that the discussion is concise and follows this overall structure - sub-headings
are not needed:

Statement of principal findings

Strengths and weaknesses of the study

Contribution to the body of knowledge

Strengths and weaknesses in relation to other studies

The meaning of the study - e.g. what this study means to clinicians and policymakers
Unanswered questions and recommendations for future research

Conclusions

This may be the only section readers look at, therefore write it carefully. Include primary
conclusions and their implications, suggesting areas for further research if appropriate. Do
not go beyond the data in the article.

Editorials
Guideline word limit: 1 000 words

These opinion or comment articles are usually commissioned but we are happy to consider
and peer review unsolicited editorials. Editorials should be accessible and interesting to
readers without specialist knowledge of the subject under discussion and should have an
element of topicality (why is a comment on this issue relevant now?) There should be a
clear message to the piece, supported by evidence.

Please make clear the type of evidence that supports each key statement, e.g.:

e expert opinion

e personal clinical experience
e observational studies

e trials

e systematic reviews.

CME (by invite only)

CME is intended to provide readers with practical, up-to-date information on medical and
related matters. It is aimed at those who are not specialists in the field.



From January 2016, all CME articles will be printed in full in the SAMJ. Please try to adhere
strictly to the guidelines on word count as we have a page limit for the print issue of

the SAMJ. We reserve the right to place some tables and reference lists online if this is
necessary for space.

In practice, this means that each CME topic usually covers two issues of the print issue of
the SAMJ.

The guest editor, in consultation with the editor, is responsible for convening a team of
authors, deciding on the subjects to be covered and for reviewing the manuscripts
submitted. The suggestion is for 4 - 5 articles, although there is some room for flexibility
contingent on discussions with the editor.

For queries about these guidelines please feel free to contact the CME editor, Dr Bridget
Farham, by email (ugqirha@iafrica.com) or telephone (+27 (0)82 452 2860)

Review process

The guest editor reviews the articles and returns them to the CME editor for review and final
approval.

Guest editorials
Guideline word limit: 1 000 words

e Include the guest editor’s personal details (qualifications, positions, affiliation, e-mail
address, and a short personal profile (50words)).

e If possible, include a photograph of the author(s) at high enough resolution for print.
It is preferable to provide two guest editorials, one for each issue, so that the content
of the articles in each issue is covered.

Articles
Guideline word limit: 2 000 - 3 000 words

e Each article requires an abstract of £200 words.
e The editor reserves the right to shorten articles but will send a substantially shortened
article back for author approval.

Personal details

Please supply: Your qualifications, position and affiliations and MP number (used for CPD
points); Address, telephone number and fax number, and your e-mail address; and a short
personal profile (50words)and a few words about your current fields of interest.

In Practice
Guideline word limit: 2 000 - 3 000words

This section includes articles that would previously have been accepted into the Forum
section, and case reports.

In practice articles are those that draw attention to specific issues of clinical, economic or
political interest regarding medicine and healthcare in southern Africa. They are assigned to
a topic:

o Case report
e Clinical practice



Clinical alert

Issues in medicine

Issues in public health
Healthcare delivery

Medicine and the environment
Medicine and the law
Cochrane corner

An In Practice article should follow the following format - sub-headings are not necessary,
but may be used for clarity:

Author affiliations and qualifications: to be the same as for Research. Provide all
authors’ names and initials, qualifications and full affiliations, and corresponding
author.

Short abstract: does not need to be structured, but should capture the essential
features of the article

Introduction: the reason for the article and the issue being addressed

Recent research, discussion, local policy around the issue - include your own research
where appropriate

All statements should be referenced and, if opinion only, this should be stated
Discussion: how this article adds to the discussion around a particular topic

If a clinical practice or policy point is at issue, this needs to be emphasised, using a
box with highlights if appropriate.

Essentially In practice is an opportunity for a more discursive approach to topics of clinical,
economic or political importance in southern African health systems. It is not an opportunity
to put forward unsubstantiated opinions!

Case reports

The SAMJ has recently started to accept case reports. The cases must come from Africa,
preferably southern Africa unless the condition is common to all African countries, and must
be either a completely new description of a clinical condition or result (use Google!) or a
case that highlights important practice or management issues.

Please use the following format for case reports:

Title of case: do not include the words ‘a case report’ in the title

Summary/abstract: up to 150 words summarising the case presentation and
outcome

Background: why is this case important and why did you write it up?

Case presentation: presenting features, medical, social, family history as appropriate
Case management: should be according to best practice, and if not, please explain
why

Investigations, if relevant: save space by simply saying ‘normal’ if, for example, renal
function was completely normal, rather than listing normal results, highlight the
abnormal - or indeed the normal if this is clinically significant

Differential diagnosis, if relevant

Treatment, if relevant

Outcome and follow-up

Discussion — a VERY BRIEF review of similar published cases

Teaching points: 3 - 5 bullet points

References: as per the SAMJ house style



e Tables and figures: keep to a minimum. Use clinical images where relevant - we need
hi-res versions for print, and identifiable persons must have a consent form

e Patient consent: please include a statement about patient consent to a written case
report. This should be uploaded as a supplementary file.

Clinical trials
Guideline word limit: 4000 words

As per the recommendations published by the International Committee of Medical Journal
Editors (ICMJE), clinical trial research is any research that assigns individuals to an
intervention, with or without a concurrent comparison/control group to study the cause-and-
effect relationship between the intervention and health outcomes. All clinical trials should be
registered with the appropriate national clinical trial registry (or any international primary
register, if relevant), and the trial registration number should be cited at the end of the
abstract. Since 15t December 2005, all clinical trials conducted in South Africa have been
required to be registered in the South African National Clinical Trials Register. The SAMJtherefore
requires that clinical trials be registered in the relevant public trials registry at or before the
time of first patient enrollment as a condition for publication. The trial registry name and
registration number must be included in the manuscript.

Please refer to the general guidelines for all papers at the top of this article for additional
requirements with respect to ethics approval, funding, author contributions, etc. The format
of original research articles should be followed for reporting of clinical trial results.

Review articles
Guideline word limit: 4 000 words

These are welcome, but should be either commissioned or discussed with the Editor before
submission. A review article should provide a clear, up-to-date account of the topic and be
aimed at non-specialist hospital doctors and general practitioners.

Please ensure that your article includes:

e Abstract: unstructured, of about 100-150 words, explaining the review and why it is
important

e Methods: Outline the sources and selection methods, including search strategy and
keywords used for identifying references from online bibliographic databases. Discuss
the quality of evidence.

e When writing: clarify the evidence you used for key statements and the strength of
the evidence. Do not present statements or opinions without such evidence, or if you
have to, say that there is little or no evidence and that this is opinion. Avoid specialist
jargon and abbreviations, and provide advice specific to southern Africa.

e Personal details: Please supply your qualifications, position and affiliations and MP
number (used for CPD points); address, telephone number and fax number, and your
e-mail address; and a short personal profile (50 words) and a few words about your
current fields of interest.

Correspondence (Letters to the Editor)
Guideline word limit: 500 words

Letters to the editor should relate either to a paper or article published by the SAMJ or to a
topical issue of particular relevance to the journal’s readership


http://www.sanctr.gov.za/

e May include only one illustration or table
e Must include a correspondence address.

Book reviews
Guideline word limit: 400 words

Should be about 400 words and must be accompanied by the publication details of the book.
Provide a hi-res image of the cover if possible (with permission from the copyright holder).

Obituaries
Guideline word limit: 400 words

Should be offered within the first year of the practitioner’s death, and may be accompanied
by a photograph.

Guidelines
Guidelines should always be discussed with the Editor prior to submission.

Because of the intensive review process required to ensure Guidelines are independent,
evidence-based and free from commercial bias, they are usually published as a supplement
to the SAMJ, the costs of which must be covered by sponsorship, advertising or payment by
the guideline authors/association. We will provide a quote based on the expected length of
the guideline and whether it is to appear online only, or in print, which must be accepted by
the body putting the guidelines together before submitting the work to the SAMJ.

The Editor reserves the right to determine the scheduling of supplements. Understandably,
a delay in publication must be anticipated dependent upon editorial workflow.

All guidelines should include a clear, transparent statement about all sources of funding and
an explicit, clear statement of conflicts of interest of any of the participants in the guidelines
about industry funding for lectures, research, conference participation etc.

All guidelines should be structured according to Agreell.

Please access this website before putting the guidelines together, download the Agree 11
instrument and use this to put the guidelines together.

All submitted guidelines will be sent to the local Agree II appraisal committee for review and
must be endorsed by an appropriate body prior to consideration and all conflicts of interest
expressed.

A structured abstract not exceeding 400 words (recommended sub-headings: Background,
Recommendations, Conclusion) is required. Sections and sub-sections must be numbered
consecutively (e.g. 1. Introduction; 1.1 Definitions; 2.etc.) and summarised in a Table of
Contents.

lllustrations/photos/scans

e Ifillustrations submitted have been published elsewhere, the author(s) should provide
consent to republication obtained from the copyright holder.

e Figures must be numbered in Arabic numerals and referred to in the text e.g. '(Fig.
1)'.

e FEach figure must have a caption/legend: Fig. 1. Description (any abbreviations in
full).

e All images must be of high enough resolution/quality for print.

e All illustrations (graphs, diagrams, charts, etc.) must be in PDF or jpeg form.


http://www.agreetrust.org/agree-ii

Ensure all graph axes are labelled appropriately, with a heading/description and units
(as necessary) indicated. Do not include decimal places if not necessary e.g. 0; 1.0;
2.0; 3.0; 4.0 etc.

Scans/photos showing a specific feature e.g. Intermediate magnification micrograph
of a low malignant potential (LMP) mucinous ovarian tumour. (H&E stain). —include an
arrow to show the tumour.

Each image must be attached individually as a 'supplementary file' upon submission
(not solely embedded in the accompanying manuscript) and named Fig. 1, Fig. 2, etc.

Tables

Tables should be constructed carefully and simply for intelligible data representation.
Unnecessarily complicated tables are strongly discouraged.

Large tables will generally not be accepted for publication in their entirety. Please
consider shortening and using the text to highlight specific important sections, or offer
a large table as an addendum to the publication, but available in full on request from
the author

Embed/include each table in the manuscript Word file - do not provide separately as
supplementary files.

Number each table in Arabic numerals (Table 1, Table 2, etc.) and refer to
consecutively in the text.

Tables must be cell-based (i.e. not constructed with text boxes or tabs) and editable.
Ensure each table has a concise title and column headings, and include units where
necessary.

Footnotes must be indicated with consecutive use of the following symbols: * T + § ¢
|| then ** +1 % etc.

Do not: Use [Enter] within a row to make ‘new rows’:

Rather:
Each row of data must have its own proper row:

Do not: use separate columns for n and %:

Rather:
Combine into one column, n (%):

Do not: have overlapping categories, e.g.:

Rather:
Use <> symbols or numbers that don't overlap:

References

NB: Only complete, correctly formatted reference lists in Vancouver style will be
accepted. Reference lists must be generated manually and not with the use of reference
manager software. Endnotes must not be used.

Authors must verify references from original sources.



e C(Citations should be inserted in the text as superscript numbers between square
brackets, e.g. These regulations are endorsed by the World Health
Organization,?! and others.[3:4-6]

o All references should be listed at the end of the article in numerical order of
appearance in the Vancouver style (not alphabetical order).

e Approved abbreviations of journal titles must be used; see the List of Journals in Index
Medicus.

e Names and initials of all authors should be given; if there are more than six authors,
the first three names should be given followed by et al.
Volume and issue humbers should be given.
First and last page, in full, should be given e.g.: 1215-1217 not 1215-17.

e Wherever possible, references must be accompanied by a digital object identifier
(DOI) link). Authors are encouraged to use the DOI lookup service offered by CrossRef:

o On the Crossref homepage, paste the article title into the ‘Metadata search’

box.

Look for the correct, matching article in the list of results.

Click Actions > Cite

Alongside 'url =' copy the URL between { }.

Provide as follows, e.g.: https://doi.org/10.7196/07294.937.98x

O O O O

Some examples:

e Journal references: Price NC, Jacobs NN, Roberts DA, et al. Importance of asking
about glaucoma. Stat Med 1998;289(1):350-355. http://dx.doi.org/10.1000/hgjr.182

e Book references: Jeffcoate N. Principles of Gynaecology. 4th ed. London: Butterworth,
1975:96-101.

e Chapter/section in a book: Weinstein L, Swartz MN. Pathogenic Properties of Invading
Microorganisms. In: Sodeman WA, Sodeman WA, eds. Pathologic Physiology:
Mechanisms of Disease. Philadelphia: WB Saunders, 1974:457-472.

o Internet references: World Health Organization. The World Health Report 2002 -
Reducing Risks, Promoting Healthy Life. Geneva: WHO, 2002.
http://www.who.int/whr/2002 (accessed 16 January 2010).

e Legal references

. Government Gazettes:

National Department of Health, South Africa. National Policy for Health Act, 1990 (Act No.
116 of 1990). Free primary health care services. Government Gazette No. 17507:1514.
1996.

In this example, 17507 is the Gazette Number. This is followed by :1514 - this is the notice
number in this Gazette.

. Provincial Gazettes:

Gauteng Province, South Africa; Department of Agriculture, Conservation, Environment and
Land Affairs. Publication of the Gauteng health care waste management draft regulations.
Gauteng Provincial Gazette No. 373:3003, 2003.

. Acts:
South Africa. National Health Act No. 61 of 2003.
. Regulations to an Act:

South Africa. National Health Act of 2003. Regulations: Rendering of clinical forensic
medicine services. Government Gazette No. 35099, 2012. (Published under Government
Notice R176).

. Bills:
South Africa. Traditional Health Practitioners Bill, No. B66B-2003, 2006.
. Green/white papers:


http://www2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng
http://www2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng
http://www.crossref.org/
http://dx.doi.org/10.7196/07294.937.98x

South Africa. Department of Health Green Paper: National Health Insurance in South Africa.
2011.

o Case law:

Rex v Jopp and Another 1949 (4) SA 11 (N)

Rex v Jopp and Another: Name of the parties concerned
1949: Date of decision (or when the case was heard)
(4): Volume number

SA: SA Law Reports

11: Page or section number

(N): In this case Natal - where the case was heard. Similarly, (C) woud indicate Cape, (G)
Gauteng, and so on.

NOTE: no . after the v

e Other references (e.g. reports) should follow the same format: Author(s). Title.
Publisher place: Publisher name, year; pages.

o Cited manuscripts that have been accepted but not yet published can be included as
references followed by '(in press)'.

e Unpublished observations and personal communications in the text must not appear
in the reference list. The full name of the source person must be provided for personal
communications e.g. '...(Prof. Michael Jones, personal communication)'.

From submission to acceptance

Submission and peer-review

To submit an article:
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f) Correspondence with Journal

Ref.: SAMJ14640

A multicentre cross-sectional descriptive study evaluating the cardiovascular risk profile of preoperatively
identified patients with hypertension

South African Medical Journal

Dear Dr Govender,

Reviewers have now commented on your paper. You will see that they are advising that you revise your
manuscript.

For your guidance, reviewers' comments are appended below.

If you are prepared to undertake the work required, please submit a list of changes or a rebuttal against each
point which is being raised when you submit the revised manuscript.

Your revision is due by Mar 31, 2020. Please let us know if you require additional time.

To submit a revision, go to https://www.editorialmanager.com/samj/ and log in as an Author. You will see a menu
item called Submission Needing Revision.

Best wishes

Bridget Farham, PhD

Editor

South African Medical Journal

Reviewers' comments:

Reviewer's Responses to Questions

Please comment on your General impression of this manuscript - bear the following in mind:

Is the article relevant?

Does it offer anything new?

Are there similar studies in our region/outside the region?

Does it add to the existing medical body of knowledge?

On first glance, are the methods, results and conclusions reasonable?

Do the conclusions actually draw on the results?

Does the article have a clear message?

Will it help SAMJ readers make better clinical decisions and, if so, how?

Is a general medical journal the right place for it?

Reviewer #1: This article is highly relevant. It offers a novel approach to making the best use of the preoperative
assessment of patients before surgery. Instead on focusing on the immediate short-term (as is "normally” the
case it offers to use the data gathered by anaesthetists and their team to influence the long-term of patients with
hypertension. | do not know of other articles proposing to use the preoperative assessment data to "inform" the
long-term. | can say yes to all the other questions listed under this heading.

Reviewer #2: The article is relevant though contextual WC study.

Yes it is novel peri-operative/ preoperative research question being described.

Hypertension studies are done worldwide and cardiovascular risk assessment tools are continuously evaluated in
the literature


https://www.editorialmanager.com/samj/

It will definitely add to the medical body of knowledge, although it is contextual and a small sample.

Every aspect reasonable.

Yes the conclusion draw on the result. Not sure about the financial benefit that it wants to claim. This screening
might be better done at primary care level- but at present it is not done, so it is a very valid method in performing
it.

Yes a very clear message.

The manuscript and research show that the preoperative assessment of hypertension and the cardiovascular risk
that goes with it is a worthwhile intervention, and could lead to reduction of morbidity and mortality, if applied in a
province and eventually countrywide.

Yes a general medical journal is the correct place for publishing this research as; this is a diagnosis that can be
made by all HCP and their proxies and the risk assessment tools is general medicine guidelines and general
clinical assessments used everyday by generalists. The preoperative assessment is only one of many

intervention time points at which this strategy could be used to identify and categorize a patient as low, medium,
high or extreme high risk of developing cardiovascular complications within 10 years of diagnosis.

Please comment on the Methods and analysis presented in this manuscript
Study design

Is the research question and planned outcomes clearly defined?

Was the sample adequate and sufficiently described?

Are the methods adequately described and appropriate to the study objectives?
Statistical considerations

Are simple statistical methods applied appropriately?

Reviewer #1: | can say yes to all of the questions.
Reviewer #2: This is a substudy of a larger study, should the larger multicenter primary study be published first.

It is a descriptive study of 102 patients, worrying to me as reviewer is the amount of missing data. Looking at risk
factors and medication questions- mentioned by the authors in the limitation section self. The cardiovascular risk
is assessed using laboratory tests not regularly performed and this show in the missing data. Bedside tests like
urine dipsticks was not available or not done in 9 patients out of 102= 8,8% of patients. | am asking in the result
section how does this influence the results and influence the conclusion to the study.

Adequately described.

It is very simple and appropriately applied statistics without any statistical errors. Saying that, my question to the
authors is, with the amount of missing data in some subsets of the data (ex. laboratory data- lipogram, Uric acid
and dipsticks) should they use probability to explain the subset or can normal and abnormal "tests" in the missing
data influence the true probability of the risk in the population to much??



Please comment on the Results, Discussion and Conclusions presented in this manuscript

Results

Is the population/sample adequately described?

Are the results clearly presented?

Are they credible and do they answer the research question?

Are tables clear and useful, not simply mirroring data discussed in the Results text?

Reviewer #1: | can say yes to all the questions. There is however a limitation because of the number of patients
included in the study.

Reviewer #2: yes, substudy, and performed over one working week in WC hospitals.

well presented results.

yes they do, except for the missing data- how much does it influence the final conclusion to the data, please see

my attached word document. There is a definite difference in very high risk between stage 1 and 2 patients
13.3% vs 33.3%.

Tables used perfectly.

Discussion
Are the results well discussed in light of previous evidence and the literature?
Are the limitations of the study sufficiently discussed?/ Are the strengths and weakness discussed?

Is the meaning and relevance of the study discussed?

Reviewer #1: | can aslo say yes to all the questions

Reviewer #2: There is a definite difference in very high risk between stage 1 and 2 patients 13.3% vs 33.3%, not
mentioned in the discussion. This is rather obvious but worthwhile to mention.

In discussing the SCORE risk in sub Saharan countries: The reviewer believes, it really depends on the individual
patient being from a specific group within the diverse population whether - 1x or 1,3x SCORE risk should be
used. Sub Saharan Africa and especially the WC is a very diverse population.

Do the authors think the Balci article is a correct reference?? Maybe, but maybe worthwhile to seek a better
explanation or reference. Conclusion of Balci et al: really referring to ACS: Lipid modification after ACS should be
taken into account and the fasting lipid profile assessment should be performed as soon as possible after
admission to the hospital. Increasing evidence suggest that statin therapy reduces morbidity and mortality in
patients experiencing an acute coronary event, when initiated immediately after patients' admission. The
reduction of LDL following ACS is supported by the evidence based data. Therefore, interventions on the lipid



profile of patients diagnosed with ACS should be initiated as soon as possible. In addition, statins should be
given to patients with a metabolic status that does not pose a risk, according to guidelines. The fluctuations in
lipid and lipoprotein levels should be monitored for a few months after ACS and any clinical decision should be
based on them.

Maybe look at: Khovidhunkit W, Kim MS, Memon RA, Shigenaga JK, Moser AH, Feingold KR, Grunfeld C.
Effects of infection and inflammation on lipid and lipoprotein metabolism: mechanisms and consequences to the
host. J Lipid Res. 2004;45:1169-1196. [PubMed]

Conclusion

Are the implications of the research summarised?

Do the authors make relevant recommendations for future research or application?

Reviewer #1: The implications are stated and could even be strengthned

Reviewer #2: Implications- and the strong reasoning why this should be published come out in the conclusion.

Yes they do state the necessity of larger number and ongoing research in the field.

Reviewer #1: To make the best use of data on blood pressure at the time of assessment before surgery makes
great sense bearing in mind than in many patients hypertension is not recognised and not treated or inadequately
controlled. It is important that the diagnosis of hypertension is made. Investigations and identification of
complications and risk factors make it possible to determine the long-term risk in individual patients. Your study
demonstrates that some patients with stages 1 or 2 hypertension are at high risk. This is a significant contribution
to the literature on hypertension with practical implications as far as preoperative assessment is concerned.
Probably what should be emphasized the most is the role of cardiovascular risk factors, over and above the level
of blood pressure itself. This is well recognised in the 2018 ESC/ESH guideline

However, there is a problem: only 73 patients with stage 1 and 12 patients with stage 2 hypertension were found
(plus 7 with stage 3 hypertension) in a cohort of 313 patients screened (a prevalence of hypertension of 25%).
Because of the small numbers of patients, in the patients' characteristics only systolic blood pressures were
significantly different. The same is true of all basic laboratory parameters where there a no significant differences
for the same reason.

One finding stands out: with stage 2 hypertension, no patients was at low risk but this is expected as the scoring
system itself gives moderate risk for stage 2 hypertension. What is important is that the same proportion of stage
1 and stage 2 had moderate or high risk. This should be emphasized more in the discussion as there could be a
view that stage 1 hypertension does not matter that much when picked-up at pre-assessment. This may be true
of the immediate perioperative period (the main concern of the AAGBI guideline) but not in the long-term which is



more important.

Page 5, lines 50-58. "Patients were excluded if they declined to participate in the study, were scheduled for day
case procedures, local ophthalmic procedures"”. If the aim is to use data for identifying patients who are at risk
why exclude day case and ophthalmic? In the long-term they are as much at risk as those undergoing other
types of surgeries. As you state: "ldentifying people with hypertension is an important step to improving treatment
of the disease and preventing adverse CV events." | suppose that it was felt that for these patients the
investigations were "excessive" | think this should be specified in the paper.

Table 1. This is also the ESC/ESH classification of 2018.

Reviewer #2: Dear Author/s

Thank you for the submission, this research is very applicable to the readers of SAMJ as this 'model' can be
implemented at any contact point with a HCP, not only preoperatively.

| have questions, suggestions and comments that | would like you to answer and make before publication of the
manuscript, see attached word document with comments.

Publication of this substudy before the primary/ main study is up to the discretion of the Editor of the Journal.

| would like to review a revision of the manuscript.

There is additional documentation related to this decision letter. To access the file(s), please click the link below.
You may also login to the system and click the 'View Attachments' link in the Action column.
View Attachments
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Revision: Manuscript: SAMJ14640
A multicentre cross-sectional descriptive study evaluating the cardiovascular risk
profile of preoperatively identified patients with hypertension

Thank you for the opportunity to revise our manuscript. We have addressed each point made
by the reviewers, including a detailed response to the annotated word document of Reviewer
2. Our responses are in italics in each case, following the comments of the reviewers. We
have attached a revised manuscript with all revisions in red font.

Response to reviewers:

General impression of the manuscript

Reviewer #1: This article is highly relevant. It offers a novel approach to making the best use
of the preoperative assessment of patients before surgery. Instead of focusing on the
immediate short-term (as is "normally” the case it offers to use the data gathered by
anaesthetists and their team to influence the long-term of patients with hypertension. | do not
know of other articles proposing to use the preoperative assessment data to "inform" the
long-term. | can say yes to all the other questions listed under this heading.

Response: The comments are appreciated.

Reviewer #2: The article is relevant though contextual WC study.

Yes it is novel peri-operative/ preoperative research question being described.

Hypertension studies are done worldwide and cardiovascular risk assessment tools are
continuously evaluated in the literature

It will definitely add to the medical body of knowledge, although it is contextual and a small
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sample.

Every aspect reasonable.

Yes the conclusion draw on the result. Not sure about the financial benefit that it wants to

claim. This screening might be better done at primary care level- but at present it is not done,

so it is a very valid method in performing it.

Yes a very clear message.

The manuscript and research show that the preoperative assessment of hypertension and the

cardiovascular risk that goes with it is a worthwhile intervention, and could lead to reduction

of morbidity and mortality, if applied in a province and eventually countrywide.

Yes a general medical journal is the correct place for publishing this research as; this is a

diagnosis that can be made by all HCP and their proxies and the risk assessment tools is

general medicine guidelines and general clinical assessments used everyday by generalists.

The preoperative assessment is only one of many intervention time points at which this

strategy could be used to identify and categorize a patient as low, medium, high or extreme

high risk of developing cardiovascular complications within 10 years of diagnosis.
Response: The comments are appreciated.

Methods and analysis (study design and statistical analysis)

Reviewer #1: | can say yes to all of the questions.
Response: The comments are appreciated.

Reviewer #2: This is a sub-study of a larger study, should the larger multicentre primary
study be published first.

Response: We have addressed this issue below in our response to the annotated word
document with appended comments by Reviewer 2. We feel that is not necessary to delay
publication of the sub-study.

It is a descriptive study of 102 patients, worrying to me as reviewer is the amount of missing
data. Looking at risk factors and medication questions- mentioned by the authors in the
limitation section self. The cardiovascular risk is assessed using laboratory tests not regularly
performed and this show in the missing data. Bedside tests like urine dipsticks was not
available or not done in 9 patients out of 102= 8,8% of patients. | am asking in the result
section how does this influence the results and influence the conclusion to the study.

Response: These concerns have been addressed in detail in our responses to the
annotated word document of Reviewer 2, below.

It is very simple and appropriately applied statistics without any statistical errors. Saying that,
my question to the authors is, with the amount of missing data in some subsets of the data
(ex. laboratory data- lipogram, Uric acid and dipsticks) should they use probability to explain
the subset or can normal and abnormal "tests" in the missing data influence the true
probability of the risk in the population to much??

Response: We have addressed these concerns in our response to the annotated word
document of Reviewer 2, below.

Results



Reviewer #1: | can say yes to all the questions. There is however a limitation because of the
number of patients included in the study.
Response: We agree and this has been highlighted in the revised Discussion.

Reviewer #2: yes, sub-study, and performed over one working week in WC hospitals; well-
presented results.
Yes they do, except for the missing data- how much does it influence the final conclusion to
the data, please see my attached word document. There is a definite difference in very high
risk between stage 1 and 2 patients 13.3% vs 33.3%. Tables used perfectly.

Response: We address all these points in our response to Reviewer 2°’s annotated
document, below. The comments are appreciated.

Discussion

Reviewer #1: | can also say yes to all the questions.
Response: The comment is appreciated.

Reviewer #2: There is a definite difference in very high risk between stage 1 and 2 patients
13.3% vs 33.3%, not mentioned in the discussion. This is rather obvious but worthwhile to
mention.

Response: The comment is appreciated, but as the subgroup is very small, we believe
that this signal is fragile! and therefore would prefer not to draw the reader s attention to
this point.

In discussing the SCORE risk in sub Saharan countries: The reviewer believes, it really
depends on the individual patient being from a specific group within the diverse population
whether - 1x or 1,3x SCORE risk should be used. Sub Saharan Africa and especially the WC
is a very diverse population.

Response: This is addressed in our response to the annotated paper of Reviewer 2,
below.

Do the authors think the Balci article is a correct reference?? Maybe, but maybe worthwhile
to seek a better explanation or reference. Conclusion of Balci et al: really referring to ACS:
Lipid modification after ACS should be taken into account and the fasting lipid profile
assessment should be performed as soon as possible after admission to the hospital.
Increasing evidence suggest that statin therapy reduces morbidity and mortality in patients
experiencing an acute coronary event, when initiated immediately after patients' admission.
The reduction of LDL following ACS is supported by the evidence-based data. Therefore,
interventions on the lipid profile of patients diagnosed with ACS should be initiated as soon
as possible. In addition, statins should be given to patients with a metabolic status that does
not pose a risk, according to guidelines. The fluctuations in lipid and lipoprotein levels
should be monitored for a few months after ACS and any clinical decision should be based
on them.
Maybe look at: Khovidhunkit W, Kim MS, Memon RA, Shigenaga JK, Moser AH, Feingold
KR, Grunfeld C. Effects of infection and inflammation on lipid and lipoprotein metabolism:
mechanisms and consequences to the host. J Lipid Res. 2004;45:1169-1196. [PubMed]
Response: Thank you for providing a more appropriate reference than the one we
provided. This reference will be used instead to help explain the low LDL levels in this
population. The issues related to ACS are beyond the scope of the article and are not really
pertinent to patients admitted for elective surgery.



Conclusion

Reviewer #1: The implications are stated and could even be strengthened.

Reviewer #2: Implications- and the strong reasoning why this should be published come out

in the conclusion.

Yes they do state the necessity of larger number and ongoing research in the field.
Response: These comments are appreciated.

Response to annotated paper sent by Reviewer 2:

Abstract
Comment in Abstract on potentially delaying publication of this sub-study until the
publication of the Hass-2 paper:

Response: The present paper addresses different issues from those that are the main
focus of Hass-2, and it is an independent sub-study, so that it is not necessary to delay
publication of this sub-study.

Methods
Comment on clarification of the exact subject of the present manuscript:

Response: We have clarified the exact subject at the end of the introduction and the
beginning of the methods, with all changes in red font:

“The primary objective was to describe the co-morbid risk profile of hypertensive patients identified in
the recent Hypertension and Surgery Study (HASS-2) conducted in the Western Cape (unpublished,
personal communication Dr C Pfister). This sub-study involved identifying cardiovascular risk factors,
target organ damage, established CV and kidney disease, in newly diagnosed or poorly controlled
hypertensive patients.

Methods

This is a sub-study of HASS-2. HASS-2 was a perioperative hypertension quality
improvement project, which is currently in the process of publication. Briefly, HASS-2 was a
multicentre cross-sectional study that was conducted at 7 hospitals in the Western Cape,
South Africa: Groote Schuur (a tertiary referral hospital) and six level two institutions,
namely George, Mitchells Plain, New Somerset, Paarl, Victoria and Worcester Hospital. ”

Under Framingham Criteria:
Response: Changed from R in 1 to R in | (Roman numeral, as suggested).

Comment on quality assurance of data capture:
Response: There was no random verification of the data entered into REDCap. This
has been added to the Methods, and listed as a limitation in the discussion.

Results

Comment on Legend of Table 4, concerning the sex of the patients, and missing data:
Response: For the readers’ interpretation, we would prefer to retain the information

on male/female demographics. We agree that missing data in patients as regards the

metabolic syndrome is a limitation of our study, and have included this in the Discussion.

Comments on legend of Table 5, concerning missing data:



Response: The mean (SD) of the available data on HDL is 1.8 (0.49). It is unlikely
that elevated HDL in a percentage of the missing cases would result in a major re-
classification of risk. We feel that further statistical analysis would not add value. However,
we agree with the reviewer that the missing data is a limitation, and this is now included in
comments in the Discussion (please see below, and in the revised manuscript). It was not the
intention of this study to create a classification system with great accuracy, but rather to
indicate the potential value of the simultaneous assessment of CV risk factors in addition to
hypertension.

Comment on the legend of Table 6:
Response: We agree that missing data as regards LVH may be significant, and have
included this limitation in the Discussion.

Comment on Table 7 — risk stratification.

Response: Major incorrect classification is unlikely, but occasional misclassification
is possible (please see Discussion section on limitations). All these points (REDCap
validation, and missing data points) have all been addressed in this new paragraph in the
discussion;

‘A limitation of this study is some missing data of the parameters used to classify CV
risk (inadequate data for diagnosis of metabolic syndrome in 19%, absent baseline
laboratory data in 11-18%, and no ECG diagnosis of LVH in 18%). In addition, the data
entered into REDCap had no random verification. We do not expect these factors to have
resulted in major errors of risk classification, although some minor misclassifications may
have been possible. Importantly, we do not believe this would have changed the fundamental
message of this work, which is that hypertensive patients who present for elective surgery, in
the Western Cape, predominantly have an important CV risk profile.’

Comment on difference in very high risk between Stage 1 and 2 hypertension:

Response: The comment is appreciated, but as the subgroup is very small, we believe
that this signal is fragile! and therefore would prefer not to draw the reader s attention to
this point.

Discussion
Comment on use of the SCORE risk:

Response: This is a statement made in the Guideline — it may be that there are areas
in sub-Saharan Africa in which multiplying by 1.3 may overestimate risk, but as a general

rule, we feel that the statement holds true. We have now added this to the Discussion:
“However, multiplying the SCORE by 1.0 or 1.3 should be individualised, considering the diverse
population of sub-Saharan Africa.”

Comment on Balci article: Please see above
Response: We have accepted the preferred reference. Thank you for this reference.

Comment on urine dipsticks:
Response: This missing data is unlikely to significantly change the result. We have
discussed the limitations of the missing data in the discussion.



The following statement has been added to the Discussion in the section on limitations, to

address the concerns about missing data:

“A limitation of this study is some missing data of the parameters used to classify CV risk (inadequate
data for diagnosis of metabolic syndrome in 19%, absent baseline laboratory data in 11-18%, and no
ECG diagnosis of LVH in 18%). In addition, the data entered into REDCap had no random
verification. We do not expect these factors to have resulted in major errors of risk classification,
although some minor misclassifications may have been possible. Importantly, we do not believe this
would have changed the fundamental message of this work, which is that hypertensive patients who
present for elective surgery, in the Western Cape, predominantly have an important CV risk profile.

Further limitations of the study were that was no data was captured on the prevalence of
smoking, and use of statins was not recorded in the questionnaire. Day case surgery was also
excluded in the screening process of HASS-2, thereby possibly missing undiagnosed or
poorly controlled hypertension. Further research involving larger study populations would
be beneficial to substantiate the findings of this sub-study. ”

Final general comments of the 2 reviewers:

Reviewer #1: To make the best use of data on blood pressure at the time of assessment before
surgery makes great sense bearing in mind than in many patients hypertension is not
recognised and not treated or inadequately controlled. It is important that the diagnosis of
hypertension is made. Investigations and identification of complications and risk factors
make it possible to determine the long-term risk in individual patients. Your study
demonstrates that some patients with stages 1 or 2 hypertension are at high risk. This is a
significant contribution to the literature on hypertension with practical implications as far as
preoperative assessment is concerned. Probably what should be emphasized the most is the
role of cardiovascular risk factors, over and above the level of blood pressure itself. This is
well recognised in the 2018 ESC/ESH guideline.

Response: Thank you for these comments. We feel that we have appropriately
emphasised the importance of the CV risk factors.

However, there is a problem: only 73 patients with stage 1 and 12 patients with stage 2
hypertension were found (plus 7 with stage 3 hypertension) in a cohort of 313 patients
screened (a prevalence of hypertension of 25%). Because of the small numbers of patients, in
the patients' characteristics only systolic blood pressures were significantly different. The
same is true of all basic laboratory parameters where there a no significant differences for the
same reason.

Response: These points are well taken. The sample size was small, and a much larger
study would be required to show differences with narrow confidence intervals. The statement
is made in the limitations section of the Discussion: ~Further research involving larger study
populations would be beneficial to substantiate the findings of this sub-study. ”

One finding stands out: with stage 2 hypertension, no patients was at low risk, but this is
expected as the scoring system itself gives moderate risk for stage 2 hypertension. What is



important is that the same proportion of stage 1 and stage 2 had moderate or high risk. This
should be emphasized more in the discussion as there could be a view that stage 1
hypertension does not matter that much when picked-up at pre-assessment. This may be true
of the immediate perioperative period (the main concern of the AAGBI guideline) but not in
the long-term which is more important.

Response: We agree that the finding of moderate or high risk in Stage 1 patients is
important, and have emphasised this in the first paragraph of the Discussion: “In stage 1
hypertension, 46% of patients were classified as high- or very high risk; this underscores the
importance of risk stratification even in patients with so-called mild hypertension.”

Page 5, lines 50-58. "Patients were excluded if they declined to participate in the study, were
scheduled for day case procedures, local ophthalmic procedures”. If the aim is to use data for
identifying patients who are at risk why exclude day case and ophthalmic? In the long-term
they are as much at risk as those undergoing other types of surgeries. As you state:
"Identifying people with hypertension is an important step to improving treatment of the
disease and preventing adverse CV events." | suppose that it was felt that for these patients
the investigations were "excessive" | think this should be specified in the paper.

Response: We understand and agree with this valid viewpoint. The reason for
exclusion was that day case procedures were excluded for the main HASS-2 study, because
there would have been no opportunity to provide the prescribed BP assessment, to implement
the algorithm for initiation of anti-hypertensive therapy by the anaesthesiologist, and in-
hospital follow-up. The sub-study was thus limited by the inclusion/exclusion criteria of the
main study.

Table 1. This is also the ESC/ESH classification of 2018.
Response: Thank you. We have added this to the Table legend.

Reviewer #2: Dear Author/s
Thank you for the submission, this research is very applicable to the readers of SAMJ as this
'model’ can be implemented at any contact point with a HCP, not only preoperatively.
| have questions, suggestions and comments that | would like you to answer and make before
publication of the manuscript, see attached word document with comments.
Publication of this substudy before the primary/ main study is up to the discretion of the
Editor of the Journal.
I would like to review a revision of the manuscript.

Response: Thank you for your detailed comments in the word document, to each of
which we have responded, above.

We look forward to your and the reviewers’ response to our revision.

Yours sincerely,

Sarisha Govender
On behalf of all co-authors
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Background. The prevalence of hypertension in adults in South Africa (SA) is 35%.
Hypertension is the most important modifiable risk factor for cardiovascular (CV) and
chronic kidney disease (CKD) in sub-Saharan Africa. However, 49% of people are unaware
of their blood pressure status. Screening for hypertension prior to surgery provides a unique
opportunity to diagnose and treat affected individuals. Furthermore, assessing overall CV risk
identifies patients at highest risk for complications, and improves the utilisation of scarce
resources.

Objective. To evaluate the CV risk profile of hypertensive patients in the adult population of
the Western Cape Province presenting for elective non-cardiac, non-obstetric surgery.
Methods. This report documents the CV risk profile of patients recruited to the HASS-2
study (Hypertension and Surgery Study 2), which was undertaken in seven Western Cape
hospitals. Patients were screened for hypertension and pharmacological treatment was
initiated or adjusted in patients with stages 1 and 2 disease. Stage 3 patients were referred to a
physician. In the present substudy, patients with stages 1 and 2 hypertension were assessed
for associated CV risk factors, the presence of target organ damage, and documented CV or
kidney disease; they received an overall risk stratification according to the 2018 European
Society of Cardiology and the European Society of Hypertension Guidelines.

Results. Sixty-one patients with stage 1 and 12 with stage 2 hypertension were analysed.
Established CV disease was present in 13.7% of the study population, and CKD (eGFR <60
ml/min) in 10.8%. Seventy-one percent of the study group had a raised body mass index, and
55.9% underlying metabolic syndrome. Prediabetes and diabetes were present in 16.1% and
14.5% (Query: see query in Table 5) respectively. According to the 2018 European
guidelines, 34.7% were at moderate, 33.3% at high and 16.7% at very high risk for a CV
event in the following 10 years.

Conclusions. The perioperative period is a critical time during which surgeons, nurses and
anaesthetists can influence patients’ CV risk of adverse events. This involves appropriate
screening, education and treatment. In this study population, nearly 9 out of 10 elective
surgical patients with stage 1 or 2 hypertension had CV risk factors placing them at moderate
to very high risk. The simultaneous assessment of these additional CV risk parameters, in
addition to diagnosis and management of hypertension, may further decrease the health and
financial burden in resource-limited facilities in SA, and improve CV outcomes.

S Afr Med J 2021;111(1):xxx. https://doi.org/10.7196/SAMJ.2020.v111i1.14640



Cardiovascular (CV) disease is the leading cause of death worldwide.[*] In 2013 in sub-
Saharan Africa alone, there were approximately 1 million associated deaths.[?l Hypertension
is the most important modifiable risk factor for preventing CV disease in Africa, but there is a
considerable unmet need. According to the late Prof. Bongani Mayosi, it was the ‘number
one best buy’ for preventing heart disease in Africa.l®!

There is an estimated 35.1% prevalence of hypertension in the South African (SA) adult
population. However, there are significant deficiencies in management, as 48.7% of the adult
population have never been screened, are unaware of their hypertension status, and are at risk
for adverse CV events.[*l Identifying people with hypertension is an important step towards
improving treatment of the disease and preventing adverse CV events.

The perioperative period is an ideal opportunity to screen for hypertension, as measuring
blood pressure (BP) before surgery is mandatory. In a recent study, approximately 50% of
patients presenting for non-cardiac elective surgery were identified as having hypertension,
of whom 10% were newly diagnosed, and 40% were found to have poorly controlled
hypertension.[® Furthermore, there has been a burgeoning epidemic of other CV risk factors
(obesity, dyslipidaemia, and dysglycaemia) that cluster with hypertension.

Although there is a direct relationship between adverse CV outcome and raised BP, this is
modified by the presence of CV risk factors (advanced age, smoking, dyslipidaemia, obesity,
and diabetes), target organ damage (e.g. left ventricular hypertrophy (LVH), as evidenced by
electrocardiogram (ECG) changes), and established CV or kidney disease. For example, a
patient with stage 1 hypertension with no risk factors may have a predicted risk of an adverse
CV event in the next 10 years of <1%, but a diabetic patient with end organ damage may
have a risk of >10%.[6]

CV risk stratification is fundamental to all hypertension guidelines, since in absolute terms
treatment of patients at highest risk will yield the greatest number of events prevented, and
those at lowest risk the least. This enables a limited-resource healthcare system to use funds
optimally and target other risk factors. The perioperative period presents an ideal opportunity
to identify and educate these patients, and improve their treatment.

The primary objective was to describe the comorbid risk profile of hypertensive patients
identified in the recent Hypertension and Surgery Study 2 (HASS-2) conducted in the
Western Cape Province, SA (Pfister CL, Govender S, Dyer RA, Rayner BL, et al. A multi-
center, cross-sectional quality improvement project: the perioperative implementation of a
hypertension protocol by anesthesiologists. Anesth Analg. 2020;131:1401-1408)["1. This
substudy involved identifying CV risk factors, target organ damage, and established CV and
kidney disease, in newly diagnosed or poorly controlled hypertensive patients.

Methods

This is a substudy of HASS-2. Briefly, HASS-2 was a multicentre cross-sectional study
conducted at seven hospitals in the Western Cape Province, SA: Groote Schuur (a tertiary
referral hospital); and six level two institutions, namely George, Mitchells Plain, New
Somerset, Paarl, Victoria and Worcester hospitals. Data were collected over a period of 5
working days by anaesthesia medical officers, registrars and specialists, as well as personnel
from nursing and surgical departments involved in patient management. Adult patients
presenting for elective non-cardiac and non-obstetric surgery were recruited. The inclusion
criteria were age >18 years, and stage 1 and stage 2 hypertension as defined by the South
African Hypertension Practice Guideline 2014 (Table 1).[¢]

Patients were excluded if they declined to participate in the study, were scheduled for day
case procedures, local ophthalmic procedures, obstetric or cardiac surgery, or had normal,
high-normal BP or stage 3 hypertension as defined by the South African Hypertension
Guideline 2014. Stage 3 patients were referred to a physician for further management.



All consenting patients presenting at the in-hospital preoperative visit the day before their
surgery were screened for hypertension, using a validated automated device. The BP
measurements were conducted by both nursing staff and anaesthetists the day prior to
surgery, to mitigate the effect of anxiety. This was done in accordance with recommendations
in the Joint Guidelines from the Association of Anaesthetists of Great Britain and Ireland and
the British Hypertension Society.[]

Query: refs 9 — 11 not cited in sequence. Renumber from here?

The present substudy was approved by the Human Research Ethics Committee of the Faculty
of Health Sciences of the University of Cape Town (ref. no. HREC REF 830/2018), and the
Western Cape Department of Health. All centres involved had institutional approval granted.
The study was registered on ClinicalTrials.gov (ref. no. NCT03921086). All patients
provided written informed consent and the Revised Standards for Quality Improvement
Reporting (SQUIRE) were followed.[1%]

Height, weight, and waist circumference were measured, and body mass index (BMlI)
calculated. Normal weight was defined as BMI <25, overweight 25 - 30, and obese >30
kg/m?.

The following investigations were performed on patients included in the study, to assess
overall CV risk prior to surgery: fasting lipogram, fasting blood glucose, HbAlc, sodium,
potassium, creatinine, haemoglobin, urine dipsticks for proteinuria, and ECG.

The American Diabetes Association criteria were used to classify prediabetes and diabetes.
Diabetes was defined as HBA1c >6.5% or fasting glucose =7 mmol/L, and prediabetes as
HbALc between 5.7% and 6.4% or fasting glucose between 5.6 mmol/L and 6.9 mmol/L. The
American Heart Association/The National Heart, Lung, and Blood Institute criteria were used
to define metabolic syndrome (Table 2).111

The estimated glomerular filtration rate (eGFR) was calculated using the chronic kidney
disease-epidemiology collaboration equation (CKD-EPI), and kidney disease was staged
from 1 to 5 (Table 3). Urine dipsticks detecting proteinuria 1+ or more were regarded as
significant. Left ventricular hypertrophy (LVH) on ECG was defined according to the
Framingham criteria: R in AVL >1.1 mV;RinV50rV6>2.5mV,SinV1lorVv2>25mV,S
inVlorV2+RinV50rVvV6>3.5mV,orSinlll+Rin1>2.5mV.[12

The 10-year CV risk was calculated using the SCORE system of the European Society of
Hypertension and the European Society of Cardiology (ESH/ESC) risk stratification
guidelines, which combine elevated BP measurements, risk factors, target organ damage and
overt CV or kidney disease. Low risk was a calculated 10-year SCORE of <1%, moderate
risk 1 - 5%, high risk 5 - 10% and very high risk >10%.[6.13]

Data were anonymously recorded on data capture forms designed for the study, and thereafter
captured electronically onto the secured Research Electronic Data Capture (REDCap) data
base, with no random verification. Hard copies were filed in the Department of Anaesthesia
and Perioperative Medicine of the University of Cape Town.

Statistical analysis

Data were analysed using the Statistical Package for the Social Sciences (SPSS) version 25
(SPSS, USA). Categorical variables were reported as proportions and compared using the ¥
test and Fisher’s exact test, as appropriate. Continuous variables were described as mean and
standard deviation (SD) or median and interquartile range (IQR) and compared using the t-test
or one-way analysis of variance.

Results

The patient recruitment flow chart is shown in Fig. 1. Analysis of CV risk was confined to
patients with stages 1 and 2 hypertension. Stage 3 patients were excluded because they were
at high risk based on their BP measurements alone.[6! Forty-two (57.5%) of the 73 patients
were known hypertensives and 31 (42.5%) were newly diagnosed.



The overall baseline demographic details are shown in Table 4. The mean age was 57 years
and 57.5% were females. Patients with stage 2 hypertension had a higher mean systolic BP
(168 v. 151 mmHg, p=0.001) compared with those with stage 1. There was no difference in
diastolic BP between stages 1 and 2. With regard to CV risk factors, 47% were obese (BMI
>30 kg/m?), and 24.2% were overweight (BMI 25 - 30 kg/m?). Metabolic syndrome was
diagnosed in 55.9%, and prediabetes and diabetes were present in 16.1% and 14.5% (Query:
as above and in Table 5) respectively (9 patients in each stage). Increased waist
circumference was found in 84.6% of females compared with 37.0% of males.

Key baseline laboratory data pertaining to dyslipidaemia, diabetes and chronic kidney disease
are shown in Table 5. The overall mean low-density lipoprotein (LDL) and high-density
lipoprotein (HDL) levels were 1.91 and 1.08 mmol/L respectively. The median eGFR was 96
in stage 1 and 77 ml/min in stage 2 hypertension (p=0.14).

The presence of target organ damage (TOD), and overt CV and kidney disease is shown in
Table 6. Seven patients (10.8%) had stage 3 CKD and 19 (29.7%) proteinuria. There were no
cases of stages 4 or 5 CKD. LVH on ECG, according to Framingham criteria, was present in
20% of patients.

The risk stratification of patients according to the SCORE system of the ESH/ECS is shown
in Table 7. Overall 16.7% were at very high, 33.3% high, 34.7% moderate and 15.2% low
risk for CV events. There were no differences between stages 1 and 2 hypertension, except
that there were no low-risk cases in stage 2 patients, since their BP automatically defines
them as moderate risk.

Discussion

Principal findings

This substudy showed that the coexistence of CV risk factors influences the overall risk
stratification of patients with hypertension. Using the SCORE system from the ESH/ESC
hypertension guidelines we found that nearly 9 out of 10 elective surgical patients with stages
1 or 2 hypertension have a moderate to very high risk of experiencing CV events, and 5 out
of 10 patients have a high or very high risk. Only 15% of participants with stage 1
hypertension were classified as low risk according to the SCORE system. The South African
Hypertension Practice Guidelinel® advises that these patients may only require lifestyle
modification for 3 - 6 months, and antihypertensive therapy if uncontrolled after this period
of time. In stage 1 hypertension, 46% of patients were classified as high or very high risk;
this underscores the importance of risk stratification, even in patients with so-called mild
hypertension. Recent guidelines have suggested that patients at high risk should be targeted
for more intensive BP control if resources permit. In addition, our findings may
underestimate CV risk, as ESH/ESC guidelines recommend multiplying the SCORE risk by
1.3 for people residing in sub-Saharan Africa. However, multiplying the SCORE by 1.3
should be individualised, considering the diverse population of sub-Saharan Africa.

Overall, 7 out of 10 patients were overweight or obese, and 6 out of 10 had underlying
metabolic syndrome. Interestingly, abdominal obesity was present in 84.6% of females v.
37.0% of males. The high prevalence of these CV risks suggests that there is considerable
opportunity for improving the lifestyle of patients in terms of diet and physical activity.
Prediabetes and diabetes were present in 16.1% and 14.5% (Query: as above and in Table
5) respectively, and the mean HbALc level of diabetic patients was suboptimal, which
highlights poor disease control and increased risk, in those already diagnosed with diabetes.
The mean LDL cholesterol was 1.91 mmol/L, which is a surprising result that is not entirely
explained. It may represent a negative phase reaction in patients undergoing surgery,** or
possibly high levels of statin use in the public sector in the Western Cape.

CV risk is potentially modifiable if risk factors are identified and treated appropriately. In this
study established CV disease was present in 14% of patients, unrecognised CKD (eGFR <60



ml/min) in 11%, proteinuria in 30%, and 1 in 5 patients fulfilled criteria for LVH on ECG.
This emphasises the importance of screening patients preoperatively to decrease morbidity.
Implications of the study

Hypertension is one of the most common comorbidities associated with elective non-cardiac
surgery.P This, together with additional CV risk factors, significantly increases the
perioperative risk of these patients.[81% CV risk stratification is fundamental to all
hypertension guidelines, since in absolute terms treatment of patients at highest risk will yield
the greatest number of events prevented, and those at lowest risk the least. This enables a
limited-resource healthcare system to use funds optimally and target treatment of these risk
factors to prevent CV disease.

In a recent study in the Western Cape,[®! the importance was shown of identifying poorly
controlled hypertension and diagnosing new disease in the perioperative period. The present
substudy indicates that screening for additional CV risk factors in the perioperative period
may improve morbidity and mortality.

CV disease is a leading cause of death,[l and in SA the majority of patients are initially
assessed in a primary healthcare setting. Excluding age, CV risk factors are generally
modifiable. This study has shown that the perioperative period is a key opportunity for the
identification of goal-directed screening parameters which can substantially influence the
overall health of patients. Initiation of therapy based on abnormalities detected at this time
could reduce the burden on already strained secondary and tertiary institutions.

Our findings have particular relevance in view of the increasing burden of non-
communicable diseases in sub-Saharan Africa from 1990 to 2017, which includes significant
increases in hypertensive and ischaemic heart disease, stroke and CKD.[1%]

Study strengths and limitations

A strength of this multicentre investigation was that data collection was performed prior to
surgery. This allowed identification of those patients at risk, provided education to both
patients and surgical staff, and if necessary, allowed for the referral of patients for further
management (specifically stage 3 hypertension) and follow-up.

A limitation of this study was missing data of some of the parameters used to classify CV risk
(inadequate data for diagnosis of metabolic syndrome in 19%, absent baseline laboratory data
in 11 - 18%, and no ECG diagnosis of LVH in 18%). eGFR results from the laboratory were
not corrected for body surface area. In addition, the data entered into REDCap had no random
verification. We do not expect these factors to have resulted in major errors of risk
classification, although some minor misclassifications may have been possible. Importantly,
we do not believe this would have changed the fundamental message of this work, which is
that hypertensive patients who present for elective surgery in the Western Cape
predominantly have an important CV risk profile.

Further limitations of the study were that there were no data captured on the prevalence of
smoking, and use of statins was not recorded in the questionnaire. Day case surgery was also
excluded in the screening process of HASS-2, thereby possibly missing undiagnosed or
poorly controlled hypertension. Further research involving larger study populations would be
beneficial to substantiate the findings of this substudy.

Conclusions

The perioperative period is a significant period during which surgeons, nurses and
anaesthetists can influence patients’ CV risk of adverse events. This involves appropriate
screening, education and treatment. The ultimate goal is to improve the overall lifestyle,
pharmacological management and health of the SA population. The simultaneous assessment
of CV risk factors, in addition to diagnosis and management of hypertension, may further
decrease the health and financial burden in resource-limited facilities in SA, and improve CV
outcomes.



Declaration. None.

Acknowledgments. The authors acknowledge and thank the Provincial Government of the
Western Cape for its role in this multicentre research study, as well as the involvement of the
theatre and ward staff in all seven public sector hospitals. We thank the site co-ordinators
(anaesthetists) at the participating centres, New Somerset, Paarl, Victoria, Mitchell’s Plain,
Worcester, and George Hospital. We also thank the Department of Anaesthesia and
Perioperative Medicine at Groote Schuur Hospital for accommodating logistic and roster
changes necessary to make this study possible.

Author contributions.

This submission has 17 authors from a multicentre cross-sectional observational study
conducted at 7 Western Cape hospitals. All authors (SG, CP, BR, RD, MF, FR, JD, MN, JS,
EC, E Cloete, VK, TP, ZF, JR, RvZ and BB) were involved in the overall conception and
execution of the study, as well as the interpretation, drafting and critical revision of the work,
and final approval of the version to be published, and agreed to be accountable for all aspects,
accuracy and integrity of the work. FR and JD were responsible for data collection at George-
, EC and EC at Somerset-, VK and TP at Paarl-, ZF at Victoria-, SG and CP at Groote
Schuur-, JR at Mitchell’s Plain-, and RvZ at Worcester Hospital.

Note to author: Please include a short description of authors’ roles in preparing the
manuscript.

Funding. Funding for this study was received from the South African Society of
Anaesthesiologists (SASA)’s Jan Pretorius Research Fund. Resources of the Department of
Anaesthesia and Perioperative Medicine at Groote Schuur Hospital were utilised.

Conflicts of interest. None.

1. Lee ES, Vedanthan R, Jeemon P, et al. quality improvement for cardiovascular disease
care in low- and middle-income countries: A systematic review. PLoS ONE
2016;11(6):e0157036. https://doi.org/10.1371/journal.pone.0157036

2. Keates AK, Mocumbi AO, Ntsekhe M, Sliwa K, Stewart S. Cardiovascular disease in
Africa: Epidemiological profile and challenges. Nat Rev Cardiol 2017;14(5):273-293.
https://doi.org/10.1038/nrcardio.2017.19

3. Mayosi BM. The 10 'Best Buys' to combat heart disease, diabetes and stroke in Africa.
Heart 2013;99(14):973-974. https://doi.org/10.1136/heartjnl-2013-304130

4. Berry KM, Parker WA, McHiza ZJ, et al. Quantifying unmet need for hypertension care in
South Africa through a care cascade: Evidence from the SANHANES, 2011-2012. BMJ Glob
Health 2017;2(3):e000348. https://doi.org/10.1136/bmjgh-2017-000348

5. Van der Spuy K, Crowther M, Nejthardt M, et al. A multicentre, cross-sectional study
investigating the prevalence of hypertensive disease in patients presenting for elective
surgery in the Western Cape Province, South Africa. S Afr Med J 2018;108(7):590-595.
https://doi.org/10.7196/samj.2018.v108i7.13022

6. Williams B, Mancia G, Spiering W, et al. 2018 Practice Guidelines for the management of
arterial hypertension of the European Society of Hypertension and the European Society of
Cardiology: ESH/ESC Task Force for the Management of Arterial Hypertension. J Hypertens
2018;36(12):2284-2309. https://doi.org/10.1097/hjh.0000000000001961

7. Pfister C-L, Govender S, Dyer RA, et at. A Multicenter, Cross-Sectional Quality
Improvement Project: The Perioperative Implementation of a Hypertension Protocol by
Anesthesiologists. Anesthesia & Analgesia; 2020 Jul 2;131(5):1401-8.
https://doi.org/10.1213/ane.0000000000004966



https://doi.org/10.1097/hjh.0000000000001961

8. Seedat YK, Rayner BL, Veriava Y. South African Hypertension Practice Guideline 2014.
Cardiovasc J Afr 2014;25(6):288-294. https://doi.org/10.5830/cvja-2014-062

9. Hartle A, McCormack T, Carlisle J, et al. The measurement of adult blood pressure and
management of hypertension before elective surgery: Joint Guidelines from the Association
of Anaesthetists of Great Britain and Ireland and the British Hypertension Society.
Anaesthesia 2016;71(3):326-337. https://doi.org/10.1111/anae.13348

10. Ogrinc G, Davies L, Goodman D, et al. SQUIRE 2.0 (Standards for Quality Improvement
Reporting Excellence): Revised publication guidelines from a detailed consensus process.
BMJ Qual Saf 2016;25(12):986-992. https://doi.org/10.1136/bmjgs-2015-004411

11. Grundy SM, Cleeman JI, Daniels SR, et al. Diagnosis and management of the metabolic
syndrome: An American Heart Association/National Heart, Lung, and Blood Institute
Scientific Statement. Circulation 2005;112(17):2735-2752.
https://doi.org/10.1161/circulationaha.105.169404

12. Van Kleef M, Visseren FLJ, Vernooij JWP, et al. Four ECG left ventricular hypertrophy
criteria and the risk of cardiovascular events and mortality in patients with vascular disease. J
Hypertens 2018;36(9):1865-1873. https://doi.org/10.1097/hjh.0000000000001785

13. Mancia G, Fagard R, Narkiewicz K, et al. 2013 ESH/ESC Guidelines for the management
of arterial hypertension: The Task Force for the management of arterial hypertension of the
European Society of Hypertension (ESH) and of the European Society of Cardiology (ESC).
J Hypertens 2013;31(7):1281-1357. https://doi.org/10.1097/01.hjh.0000431740.32696.cc

14. Khovidhunkit W, Kim MS, Memon RA, et al. Effects of infection and inflammation on
lipid and lipoprotein metabolism: Mechanisms and consequences to the host. J Lipid Res
2004;45(7):1169-1196. https://doi.org/10.1194/jlr.r300019-j1r200

15. Gouda HN, Charlson F, Sorsdahl K, et al. Burden of non-communicable diseases in sub-
Saharan Africa, 1990-2017: results from the Global Burden of Disease Study 2017. Lancet
Glob Health 2019;7(10):e1375-1387. https://doi.org/10.1016/s2214-109x(19)30374-2

Accepted 14 April 2020.

Fig. 1. Flow chart of patient recruitment in seven hospitals (BP = blood pressure; HPT =
hypertension).
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Table 1. Definition of hypertension according to the South African Hypertension Practice
Guideline 20141

Stage Systolic blood pressure (mmHQ) Diastolic blood pressure (mmHg)
Optimal <120 <80

Normal 120 - 129 80 -84

High-normal 130 - 139 85 -89

Stage 1 140 - 159 90-99

Stage 2 160 - 179 100 - 109

Stage 3 >180 >110




Table 2. American Heart Association/National
Cholesterol Education Program definition of metabolic
syndrome (=3 of the criteria below are required)

Risk factor Diagnostic threshold
Abdominal obesity: men >102 cm

Abdominal obesity: women >88 cm

Triglycerides >1.7 mmol/L

HDL cholesterol: men <1.03 mmol/L

HDL cholesterol: women <1.3 mmol/L

Blood pressure >130/>85 mmHg
Fasting blood glucose >5.55 mmol/L




Table 3. Stages of chronic kidney disease (CKD)

Stage Classification eGFR range
(MmL/min/1.73 m?)

Stage 1 Kidney damage with normal function >90

Stage 2 Kidney damage with mild CKD 60 - 89

Stage 3A Moderate CKD 45 -59

Stage 3B Moderate CKD 30 - 44

Stage 4 Severe CKD 15-29

Stage 5 Kidney failure <15

eGFR = estimated glomerular filtration rate.




Table 4. Baseline patient demographic details (N=73%)

Parameter Overall Stage 1 (n=61") |Stage 2 (n=12") |p-value
Age (y), mean (SD) 57 (13.4) 56 (13.1) 62 (14.5) 0.166
Sex, n (%)
Female 42 (57.5) 36 (59.0) 6 (50.0) 0.751
Male 31 (42.5) 25 (41.0) 6 (50.0)
Systolic BP (mmHg), mean |[154 (11.8) 151 (10.6) 168 (5.2) <0.001
(SD)
Diastolic BP (mmHg), mean |88 (10) 87 (9.7) 89 (11.3) 0.4
(SD)
BMI (kg/m?), n (%)
Normal 19/66 (28.8) |16/54 (29.6) T 3(25.0) 0.949
Overweight 16/66 (24.2) |13/54 (24.1)f 3 (25.0) 0.949
Obese 31/66 (47.0) |25/54 (46.3)F 6 (50.0) 0.949
Waist circumference: female |33/39 (84.6) |27/33 (81.8)¢ 6 (100) 0.256
>88 cm, n (%)
Waist circumference: male | 10/27 (37) 9/21 (42.9)* 1(16.7) 0.241
>102 cm, n (%) Author: Please
check
highlighted
figures — see
comments
below
Metabolic syndrome, n (%) |33/59 (55.9) |26/47 (55.3)" 7 (58.3) 1.0

“Unless otherwise indicated. (I have added the new totals from which %s were

calculated to avoid confusion. Please see query in your original footnote below)

TMissing data = 7.

*Missing data = 3 females and 4 males in stage 1.

PMissing data = 14.

This is your original footnote. Please check figures and add corrections to the table.
missing data: * = 7, ** = 28 females and 40 males in stage 1 (36 females - 28 = 8?7?); (there
are only 25 males in stage 1), and 6 in stage 2,

ek = 14,







Table 5. Key baseline laboratory parameters (N=73")

Parameter Overall Stage 1 (n=61") [Stage 2 (n=12") |p-value
LDL (mmol/L), mean (SD) | 1.91 (1.26) 1.70 (1.14)f 2.39 (1.61) 0.093
HDL (mmol/L), mean (SD) |1.08 (0.49) 1.11(0.52) 1.27 (0.35) 0.310
Triglycerides (mmol/L), 1.71 (0.91) 1.72 (0.95)* 1.66 (0.93) 0.846
mean (SD)

Pre-diabetes, n (%) 9/56 (16.1) 7145 (15.6)8 2/11 (18.2)" 0.832
Diabetes, n (%) 9/63 (14.5) 8/50 (16.0) 1(8.3) 0.498
HbA1c %, mean (SD) 5.33 (2.25) 5.14 (2.03)1 5.52 (2.71) 0.591
Fasting blood glucose 4.95 (2.05) 4.83 (2.04)8 4.58 (2.24) 0.711
(mmol/L), mean (SD)

Uric acid (mmol/L), mean [0.31 (0.13) 0.29 (0.12)™ 0.37 (0.10)" 0.58
(SD)

eGFR (mL/min), (Query: |95 (77 - 109) 96 (84-112) 77 (64-95) 0.14
different in Table 3?7 Add

/1.73 m??) median (IQR)

Dipstick proteinuria, n (%) |[19/64 (29.7%) | 16/53 (30.2)'" 3/11 (27.3)" 0.847

SD = standard deviation, IQR = interquartile range, eGFR = estimated glomerular filtration rate.
“Unless otherwise indicated.

TMissing data = 13.

*Missing data = 12.

$Missing data = 16.
"Missing data = 1.
“"Missing data = 15.
TTMissing data = 8.

#Muissing data = 10




Table 6. Baseline target organ damage and established CV disease (N=73%)

Overall Stage 1 (n=61") |Stage 2 (n=12)

CKD," n (%)

Stage 1 36/65 (55.4) 32/53 (60.4) 4 (33.3)

Stage 2 22/65 (33.9) 16/53 (30.2) 6 (50.0)

Stage 3 7/65 (10.8) 5/53 (9.4) 2 (16.7)
LVH, n (%) 12/60 (20.0) 10/48 (20.8)? 2 (16.7)
Advanced retinopathy, n (%) 4 (5.5) 2 (3.3) 2 (16.7)
Established CV disease, n (%) |10 (13.7) 7 (11.5) 3(25.0)

CKD = chronic kidney disease, LVH = left ventricular hypertrophy, established CV
disease = stroke, transient ischaemic attack, coronary heart disease, heart failure and

peripheral artery disease.

*Unless otherwise indicated.

TMissing data = 8 in stage 1 hypertension.

*Missing data = 13.




Table 7. Risk stratification of patients, n (%)

Overall Stage 1 Stage 2
(N=72) (n=60) * (n=12)
Low risk 11 (15.2) 11 (18.3) 0
<1%
Moderate risk 25 (34.7) 21 (35.0) 4 (33.3)
1-<5%
High risk 24 (33.3) 20 (33.3) 4 (33.3)
5-10%
Very high risk 12 (16.7) 8 (13.3) 4 (33.3)
>10%

* Missing data = 1.
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