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Introduction: Hypertension causes microalbuminuria, which if left uncontrolled could
progress to kidney damage. Antihypertensive treatment primarily aims at controlling blood
pressure (BP), but is also shown to control urine albumin excretion. This renoprotective role
of antihypertensive medications consists of halting or reverting albuminuria progression.
Patients and Methods: A national Kingdom of Saudi Arabia (KSA), multicenter, observa-
tional, longitudinal study (RATIONAL), evaluated the correlation between BP control and
microalbuminuria evolution over 1 year. Adult hypertensive patients with kidney damage were
enrolled, after giving written consent.

Results: Of 409 patients, 60% had uncontrolled BP at baseline, down to 34% at 12 months.
Over 80% of patients were on mono or double antihypertensive therapy, and angiotensin-
receptor blockers (ARB) topped the list of medication classes. Albumin—creatinine ratio
(ACR) significantly decreased throughout the study, indicating that BP control is paramount to
prevent target organ damage. BP change most strongly correlated with ACR change upon triple
therapy (ARB + calcium channel blocker + -blocker). Importantly, 25% (at 6 months) and 38%
(at 12 months) of patients reverted back to normoalbuminuria, mostly upon renin-angiotensin
system blockers. Around 80% of study patients had also diabetes, a common condition in KSA,
which significantly hindered achievement of normoalbuminuria at 12 months.

Conclusion: A modest but solid correlation between BP control and ACR reduction was
identified. Results underline proper BP management in KSA and success of antihypertensive
treatment in reverting microalbuminuria or delaying its progress. The study duration might be
insufficient to reflect conclusively the beneficial effect of longer-term BP control on micro-
albuminuria evolution.

Keywords: hypertension, microalbuminuria, diabetes, Saudi Arabia, antihypertensive

medication class

Introduction

Hypertension is a main cause of microalbuminuria; an increase in the intraglomer-
ular pressure leads to albumin ultrafiltration.' Microalbuminuria has been detected
in up to 25% of hypertensive patients.”* Uncontrolled microalbuminuria could
evolve to macroalbuminuria and organ damage.’ According to the European
Society of Hypertension (ESH) and the European Society of Cardiology (ESC),
impaired kidney function promotes cardiovascular events and mortality.®
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A 2002 Dutch study investigated the relationship
between urinary albumin excretion and all-cause mortality
in 80,000 subjects, and found that urine albumin excretion
was a robust predictor of all-cause mortality and cardio-
vascular disease (CVD).” A 2004 British study underlined
this finding, proposing microalbuminuria as an indicator of
fatal CVD® and kidney failure.” These studies endorsed the
1998 suggestion that microalbuminuria screening is
a simple and accurate method to identify hypertensive
patients at CVD risk.” Given the interplay between micro-
albuminuria and hypertension, lowering urinary albumin
excretion by lowering blood pressure (BP) would prevent/
delay irreversible kidney damage. Although most antihy-
pertensive classes achieve BP control, inhibitors of the
renin-angiotensin-aldosterone system (RAS) seem most
101 though
antihypertensive medications might not achieve urine

effective at also reducing albumin excretion,

albumin normalization.'

Diabetes aggravates microalbuminuria and kidney
damage. In diabetic patients, BP control is as important
as glycaemia control to prevent/halt kidney damage.'”
Furthermore, microalbuminuria is an early sign of diabetic
nephropathy and a predictor for CVD in diabetic patients.
The American Diabetes Association recommends testing
for microalbuminuria upon diabetes diagnosis and at least
yearly thereafter.'?

In the Kingdom of Saudi Arabia (KSA), microalbu-
minuria is frequently detected in people with no prior
diagnosis of kidney disease, and with known or newly
113 the 2010
study'® reported a macroalbuminuria prevalence of

discovered hypertension. Alarmingly,
5.3% in Riyadh residents with no known urine albumin
anomaly, of which 30% were within the younger age
group (18-30 years). This finding endorsed an earlier
study reporting a 10.3% prevalence of microalbuminuria
in a group of 2000 young Saudi military recruits,'*
equivalent to albuminuria prevalence in American
adults.'® A study in 2014 analyzed close to 55,000 dia-
betic people in KSA; it underlined a shortage of screen-
ing programs and prevalence of diabetic nephropathy in
about 11% of the study population, closely linking it to
diabetes duration and hypertension.'” Other studies had
also addressed kidney damage in the context of diabetes;
hence the relevance of properly managing these conco-
mitant conditions to prevent/delay complications.'®'"
Data is scarce in KSA on the prognostic value of
microalbuminuria in hypertensive patients or on its evolu-
tion upon antihypertensive treatment. The purpose of the

RATIONAL study was to evaluate urinary albumin evolu-
tion in hypertensive patients following the local treatment
algorithm. An observational study design was chosen to
reflect real-life conditions and draw on the efficacy of
pharmacological management of hypertension in control-
ling albuminuria.

Methods and Participants
Study Design and Participants

A national, multicenter, observational, longitudinal study
(RATIONAL) evaluated the correlation between antihy-
pertensive treatment effect and microalbuminuria evolu-
tion over 12 months, between May-2016 and July-2018.

Eligible patients were over-20-year-old adults, with
hypertension and microalbuminuria at inclusion, treated
per routine practice in KSA; with or without diabetes
and CVD and having given written consent. Patients with
secondary hypertension, congenital kidney disease or
those participating in any clinical trial were excluded.

Ethical approval was obtained from the Institutional
Review Board at the College of Medicine at King Saud
University. All participants signed written consent forms..
The study was carried out in compliance with the
Declaration of Helsinki.

Investigators were randomly selected from an exhaus-
tive list of potential investigators in KSA, complying with
good clinical practices. To avoid bias and allow for result
extrapolation to the broadest possible population, all con-
secutive patients who met the eligibility criteria were
asked to participate in the registry, as per study protocol.
For this study, 31 investigators enrolled patients in 25
centers throughout KSA.

Data Collection

Data were collected on individual Case Report Form
(CRF) completed by the investigator/delegated staff at
baseline, 6-month and 12-month visits. Collected data
included BP measurements, urine albumin levels, antihy-
pertensive medication classes, and demographic, biochem-
The
antihypertensive generic name was handwritten on the

ical and anthropometric profile of patients.
CRF. Generic names were given codes according to the
World Health Organization Drug Dictionary (WHO-DD)
and grouped into antihypertensive classes.
Microalbuminuria is assessed by measuring albumin
levels in a random urine spot sample, 24-hour excretion

rate or timed urine collection;?® which all seem
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consistent.”’ To minimize missing data on urine albumin
levels and reliably reflect routine practice, the CRF accom-
modated for multiple techniques of urine albumin mea-
surement (dipstick measurement, turbidimetry and
radioimmunoassay), in different urine samples (24-hour
pooled urine, overnight urine collection, first-morning
urine and spot-urine sample). Calculation of albumin—
creatinine ratio (ACR) and conversions to one unified

unit (mg/24h) were performed.

Outcome Definitions

According to ESH/ESC 2013 Guidelines, grade 1 hyper-
tension: systolic BP (SBP) of 140-159 mmHg or diastolic
BP (DBP) of 90-99 mmHg; grade 2 hypertension: SBP of
160-179 mmHg or DBP of 100-109 mmHg; grade 3
hypertension: SBP > 180 mmHg or DBP > 110 mmHg.
BP was measured in a sitting position by the standard
methodology in the office by trained personnel with the
conventional, automated or manual BP machines accord-
ing to the practice of the investigators.

A healthy person loses daily below 30 mg of proteins,
mostly albumin.?* Microalbuminuria develops from changes
in kidney function leading to increased albumin excretion
(30-299 mg/24h or 20-199 pg/min). Macroalbuminuria cor-
responds to urine albumin levels beyond 300 mg/24h.
According to the World Health Organization, a body mass
index (BMI) <18.5 kg/m® indicates underweight, 18.5 <
BMI < 25 kg/m? is healthy, 25 < BMI < 30 kg/m” indicates
overweight and BMI > 30 kg/m? indicates obesity.

Statistical Considerations
Sample size was determined regarding primary endpoint:
correlation between antihypertensive treatment and micro-
albuminuria evolution. The Spearman coefficient of correla-
tion (r) was computed; a correlation is non-significant if |
r/<0.4 and significant if |r] >0.4. According to the formula
developed by Bonnet and colleagues,” a sample size of 304
patients is required to estimate the Spearman coefficient
correlation with a precision of +0.09 using a Fisher two-
tailed 95% confidence interval (CI). Assuming that 30% of
patients might not have paired BP and urinary albumin
measures, this registry aimed at enrolling 435 patients.
Primary evaluation criteria included correlation coeffi-
cients between SBP and DBP change from one side, and
urinary albumin change from the other side, with its two-
tailed 95% CI at 6 and 12 months. Secondary evaluation
criteria included changes from baseline in the urinary
albumin values and in BP parameters, according to

antihypertensive classes; in addition to the proportion of
patients with normoalbuminuria, microalbuminuria and
macroalbuminuria at each data point, and the proportion
of patients with controlled and uncontrolled BP.

The statistical analysis was exploratory and descrip-
tive. A paired Student’s f¢-test or a Wilcoxon/Mann—
Whitney signed rank test was used to test the evolution
of parameters over time depending on data normality.
Missing data were not replaced and did not participate in
percentage/probability calculation. Statistical significance
was set at P < 0.05. Statistical analysis was performed
using SAS (version 9.2; SAS Institute, Cary, NC, USA).

Results

Out of the 415 patients who gave informed consent, 409
patients were eligible for inclusion (reference population).
In addition, 21 patients had their visits outside the
accepted timeframe, 89 patients did not complete the
study, and 158 patients had missing urine albumin values
at study visits. In total, 326 patients attended all 3 study
visits, but only 151 patients had urine albumin data at all
visits (the completers). Table 1 displays the baseline char-
acteristics of the reference population.

Clinical Profile at Inclusion
All registry patients had microalbuminuria (276 [99.28%])
or macroalbuminuria (2 [0.72%]) at inclusion; ACR varied
from 30.0 to 552.2 mg/24h (278 patients). Over 50% had
grade 2 hypertension (226 [55.26%]) and 22 (5.38%)
patients had grade 3 hypertension. In addition, 340
(83.13%) patients also reported co-morbidities: diabetes
only (241 [58.92%]), CVD only (15 [3.67%]), diabetes
and CVD (84 [20.54%]). The proportion of study patients
having concomitant kidney damage, hypertension and dia-
betes almost reached 80% and about 50% of patients
presented vascular complications, which motivated analy-
sis of the diabetic subset of patients.

Overall, age, smoking status, BMI, and microvascular
complications were noticeably different at baseline among
the diabetic and nondiabetic subsets of patients.

Overview of Hypertension Management
Throughout the Study
The different therapeutic strategies to promote and main-
tain BP control were tightly followed in this study.

Out of the 409 patients in this study, only 133 (32.52%)
had their BP controlled at baseline, almost doubling at 6
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Table | Baseline Characteristics of Study Patients

Reference Population N = 409

Demographic Data

Asian/South Asian
Other races

Male gender 306 (74.82%)
Age, in years 54.49 + 10.59 (range 21.6-89.4)
Ethnicity

Caucasian 137 (33.50%)

Arabs 114 (27.87%)

84 (20.54%)
74 (18.09%)

Medical History

Blood Pressure, in mmHg
Systolic

Diastolic

143.7 £ 17.7 (range 100-190)
86.4 + 12.4 (range 50-113)

Heart rate, in bpm

79.3 * 9.8 (range 54-127)

Hypertension
Grade |
Grade 2
Grade 3

409 (100.00%)
161 (39.36%)
226 (55.26%)
22 (5.38%)

Smoking Habits
Never
Ex-smokers

Current smokers

258 (63.24%)
66 (16.18%)
84 (20.59%)

Weight, in kg

87.81 + 16.19 (range 41.0-158.0)

Underweight
Normal weight
Overweight
Obesity

Body mass index, in kg/m?

31.01 = 5.30 (range 18.4-57.1)
| (0.26%)

25 (6.39%)

176 (45.01%)

189 (48.34%)

Abbreviation: bpm, beats per minute

months (214 of 344 patients [62.21%]). At 12 months, 227
out of 344 patients (65.99%) had also achieved BP control.

At baseline, the vast majority of patients were on single
antihypertensive therapy (191 [46.70%] patients) or on
double therapy (145 [35.45%)] patients). Angiotensin
receptor blockers (ARB, majorly irbesartan) topped the
list of antihypertensive medication classes reported in
this study. Other antihypertensive classes were also
reported in this study; amlodipine was the major calcium
channel blocker (CCB), bisoprolol the main B-blocker,
hydrochlorothiazide the main diuretic and perindopril the
main angiotensin-converting-enzyme inhibitor (ACEI).
Table 2 reports proportions of patients on single, double,
triple therapy and beyond, in addition to patients receiving

each of the 7 antihypertensive medication classes (solo or

in combination), and those who saw their antihypertensive
treatment modified at 6 or 12 months.

Achieving BP Control in Hypertensive

Patients with Uncontrolled BP

All 409 patients who entered the study were hypertensive,
but 276 patients had entered the study with uncontrolled
BP and were prescribed a different antihypertensive treat-
ment. ARBs prescribed solo at baseline achieved BP con-
trol in 32 out of the 55 patients (58.18%). CCB,
B-blockers, diuretics and ACEI were also successful in
controlling BP 6 months post-baseline in patients with
initially uncontrolled BP. Importantly, ARB in combina-
tion with a CCB, diuretic or B-blocker achieved BP control
in most patients.

Triple antihypertensive therapy prescribed at baseline
seemed beneficial for patients with uncontrolled BP at
study entry. In fact, around 50% of patients prescribed
a combination of diuretics, ARB and CCB or quadruple
therapy achieved BP control at 6 and at 12 months post-
baseline.

Throughout the study, SBP and DBP declined by 6.39
+ 12.76 mmHg and 6.04 + 12.41 mmHg, respectively, at
the 6-month visit and by 7.21 + 13.91 mmHg and 7.01 +
13.52 mmHg at the 12-month visit. SBP and DBP
decrease from baseline was highly significant (P < 0.001).

Monitoring of Albuminuria Throughout
the Study

Albuminuria was measured by several methods in this
study. Radioimmunoassay was the most frequently used
method, followed by dipstick measurement; at each data
point, a spot urine sample was collected and analyzed for
over 50% of study patients. At baseline, patients had their
urine albumin levels assessed on average 2.93 + 6.56
weeks (range 0-52.3 weeks) prior to study entry; but
consecutive urine albumin measurements became closer
together at 6 months (1.66 + 3.54 weeks) and then at 12
months (1.45 £ 3.25 weeks).

Antihypertensive Treatment Halted

Albuminuria Progression

This study aimed primarily at determining the correlation
between urine albumin change with BP change upon anti-
hypertensive treatment, in an attempt to understand
whether pharmacological management of hypertension is
reversing, delaying or halting microalbuminuria evolution.
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Table 2 Antihypertensive Medications Taken by Study Patients

Reference Population, n (%)

Baseline N = 409

6-Month Visit N = 344

12-Month Visit N = 344

Number of Medications

Calcium channel blockers 185 (45.23%)

B-adrenoceptor blockers 126 (30.81%)

One 191 (46.70%) 145 (42.15%) 147 (42.73%)
Two 145 (35.45%) 126 (36.63%) 130 (37.79%)
Three 60 (14.67%) 56 (16.28%) 49 (14.24%)
Four 10 (2.44%) 14 (4.07%) 14 (4.07%)
Five 2 (0.49%) 2 (0.58%) 3 (0.87%)
Six | (0.24%) 1 (0.29%) 1 (0.29%)
Medications Taken by Study Patients
Angiotensin-receptor blockers 301 (73.59%) 308 (89.53%) 315 (91.57%

192 (55.81%)
134 (38.95%)

)
198 (57.56%)
137 (39.82%)

)

Diuretics 130 (31.78%) 145 (42.15%) 149 (43.31%
Angiotensin-converting-enzyme inhibitors | 62 (15.16%) 67 (19.48%) 67 (19.48%)
Alfa-adrenoceptor blockers 7 (1.71%) 7 (2.03%) 10 (2.91%)
Vasodilators 3 (0.73%) 3 (0.87%) 3 (0.87%)
Change in treatment since baseline - 59 (17.15%) 43 (12.50%)

For patients who had ACR values reported at all 3
study visits, ACR significantly decreased at 6 months
(—4.29 £+ 92.05%, P < 0.001) and further at 12 months
(—19.74 £ 71.34%, P < 0.001). Taken separately, BP
parameters differentially correlated with ACR change.
Among the reference population, only DBP change cor-
related with ACR evolution from baseline to 12-month
visit (r = 0.41), while among completers, SBP change
was found to correlate with ACR evolution at 12 months
(r = 0.43).

The highest correlation between BP change upon
12-month monotherapy and ACR change was for
patients treated with a B-blocker or a CCB (r = 0.55).
BP change upon double therapy also strongly correlated
with ACR change; B-blocker and ARB combination was
associated with the highest correlation at 6 months (r =
0.60). However, the greatest correlation was observed
upon 12-month triple therapy with a B-blocker, ARB
and CCB (r = 0.84).

Relative changes of ACR from baseline showed
a statistically significant difference among genders. The
relative decrease in ACR at 6 months among females (a
decrease of 23.56% + 94.97) was more pronounced than in
males (a decrease of 0.52% =+ 98.23), with P = 0.019. At
12 months, ACR had increased among males (by 10.98%
+ 172.35) and decreased among females (by 16.63% =+
156.65) with P = 0.014.

Antihypertensive Treatment Induced

Albuminuria Normalization

At study entry, all patients had microalbuminuria (276
[99.28%]) or macroalbuminuria (2 [0.72%]). Importantly,
about 25% of patients (56 patients [24.67%]) for whom
urine albumin levels were available at baseline and at the
6-month visit regressed from microalbuminuria to nor-
moalbuminuria (ACR < 30 mg/24h) and up to 37.87%
(89 patients) at the 12-month visit. Those patients were
mostly on RAS blockers (10 out of 15 patients at the
6-month visit and 22 out of 29 patients at the 12-month
visit were on monotherapy). Similar trends were observed
for patients on double antihypertensive medications, where
combinations involving ARB were the most widely pre-
scribed medications. Very few patients progressed to
macroalbuminuria: 10 patients (6 months) and 20 patients
(12 months). Importantly, multiple antihypertensive thera-
pies (beyond 3 classes) did not achieve better ACR out-
comes. No difference was noticeable among genders.

Concomitant Diabetes Mellitus Hindered

Normalization of Urine Albumin Levels

A large proportion of study patients also had diabetes
mellitus (325 of 409 patients [79.46%]), and this subset
more closely represented the overall population than did
the nondiabetic subset (84 patients). In fact, correlation
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Figure | Proportion of patients not achieving albumin and blood pressure normal-
ization. Patients were evaluated in terms of achievement of normoalbuminuria and
of blood pressure (BP) control, stratified according to the presence or absence of
concomitant diabetes (panel A) and according to the body mass index (BMI)
category they belong to (panel B). *P < 0.05, according to Chi-Square analysis.

between BP parameters and ACR change within the dia-
betic subset was very comparable to that within the overall
population.

Slightly more diabetic patients failed to achieve nor-
moalbuminuria at 6 months (138 out of 180 diabetic
patients [76.67%] versus 33 out of 47 nondiabetic patients
[70.21%], P = 0.361); but this difference became more
pronounced and reached statistical significance at 12
months (123 out of 186 diabetic patients [66.13%] versus
23 out of 49 nondiabetic patients [46.94%], P = 0.014,
Figure 1 panel A).

These observations were not paralleled with changes in
BP reported for the diabetic subset. In fact, though not
statistically significant, a higher proportion of diabetic
patients (63.94%) had achieved BP control at the
6-month visit than nondiabetic patients (57.53%), but
these percentages were reversed at the 12-month visit
with 64.81% of diabetic patients versus 72.22% of non-
diabetic patients achieving BP control (Figure 1 panel A).

Figure 1 panel B also shows that, though not statisti-
cally significant, higher BMI was associated with lower

proportions of patients achieving normoalbuminuria at 12
months and BP control at 6 and 12 months.

Antihypertensive Therapy Was
Associated with Satisfactory Biochemical
and Vital Sign Profile

Laboratory test results were reported for study patients.
Total cholesterol levels decreased by around 5% at 6
months (P < 0.001) and by 2.5% at 12 months (P =
0.001); low-density lipoprotein (LDL)-cholesterol levels
decreased by 2% at 6 months (P < 0.001) and by 1% at
12 months (P = 0.002); and high-density lipoprotein
(HDL)-cholesterol levels increased by close to 4.5% at 6
months and by 8.5% at 12 months (P < 0.01). HbAlc
levels, reflecting long-term blood glucose status, decreased
by 4.5% and 7.5% at the 6- and 12-month visits (P <
0.001). Fasting blood glucose levels decreased by 8% at
6 months (P < 0.001) and by 9% at 12 months (P < 0.001).
Average weight was mostly maintained throughout the
study, and heart rate had decreased (P < 0.05).

Safety Reporting

Throughout the study, investigators were requested to
properly report any safety events experienced by study
patients. Only one event was reported: death of a 66-year-
old patient, while participating in the study. His death was
due to severe chest infection, with sepsis complicated by
multiple organ dysfunction, severe acidosis and metabolic
derangement; it was not attributed to any drug product.

Discussion

BP control in hypertensive patients is a milestone in pre-
venting and delaying kidney damage. Albuminuria is asso-
ciated with increased risk of CVD and target organ
damage in diabetic patients.®* Little is known about the
prevalence of these three conditions together in KSA
adults, though diabetes is highly prevalent in the
country.”> The RATIONAL study tackled hypertension
management and diabetes in patients with kidney damage
in KSA, given the tight reciprocal influence between these
conditions.?>~® It aimed at identifying patterns of pharma-
cological management of hypertension and its modulation
of microalbuminuria evolution over 1 year, by determining
the correlation between the beneficial effect of BP control
and ACR levels in hypertensive patients in general and
with diabetes in particular.
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About three-quarters of the study patients were males,
matching worldwide hypertension prevalence among the
male gender;?’ 80% of study patients had diabetes and best
represented the overall study population. This observation
alarmingly reflects diabetes prevalence among patients
with microalbuminuria, and underlines the effect of dia-
betes on antihypertensive medication efficacy. Overall,
across treatment classes, the percentage of patients with
microalbuminuria at baseline (99.28%) went down to
70.93% at 6 months and further to 53.62% at 12 months,
paralleled by increased proportion of patients reverting to
normoalbuminuria. Successful BP management was thus
accompanied by controlled urinary albumin excretion;
emphasizing long-known facts that chronically elevated
BP correlates with higher urine albumin levels and kidney
damage,”® and that BP fluctuations could also predict
kidney damage.”’*° Similarly, a study highlighted that
better BP control associated with greater possibility of
remission and reverting to normoalbuminuria.*’

Around 50% of patients were on single antihyperten-
sive treatment throughout the study, and 35-37% on dual
therapy. A study published in 2007 reported that most
patients with hypertension are prescribed two or more
drugs for BP control.*> Some patients in the RATIONAL
study had their antihypertensive treatment changed or
escalated, and some were put on triple and quadruple
therapy, highlighting the challenge of properly controlling
BP.*>* Nonetheless, over half of the patients who joined the
study with uncontrolled hypertension saw their BP nor-
malize over time. ARBs remained the most frequently
prescribed medications in monotherapy or combined with
CCB, diuretics or f-blockers, matching results from
a 2018 study.** Another recent study had also highlighted
the preferred use of RAS blockers in hypertensive patients
with kidney damage, irrespective of diabetes status,>> but
warned against their use in combination in some patients.

Importantly, multiple antihypertensive therapy (beyond
two classes) did not achieve better ACR control, suggest-
ing that more aggressive antihypertensive treatment does
not necessarily yield better urine albumin levels.
Moreover, for the study population and timeframe, corre-
lation between BP parameters and ACR change was rather
modest, with only SBP correlating with ACR change at 12
months. Recent studies concluded that SBP variability can
independently induce microalbuminuria in hypertensive
patients with diabetes;**” which could explain correlation
between SBP and ACR change in our study. A 2005 study
also reported that even in patients with mild hypertension,

onset of microalbuminuria was linked to poor BP control
and gradual increase in glycaemia.>® In KSA, chronic
kidney disease also prevailed in patients with higher gly-
caemia and waist/hip ratio, reflecting heavier weight and
risk. " study
a fivefold increased risk of albuminuria in younger Saudi

hypertension Importantly, a reported
patients with diabetes,'* also aggravated by obesity and
hypertension.

Given the prevalence of overweight/obesity and asso-
ciated metabolic conditions like diabetes and hypertension
in KSA, results from the current study could be extrapo-
lated to the hypertensive population, but also to the other-
wise healthy population who remains at risk of
hypertension and diabetes, both of which strongly associ-

ate with target organ damage.

Study Limitations

ACR values were missing for a large proportion of
patients, though we accepted several techniques of
obtaining urine microalbuminuria, which reflect clinical
practice.

This study did not investigate nocturnal/diurnal BP
changes, which strongly influence urine albumin excretion
rates; loss of nocturnal BP decline correlates with acceler-
ated kidney damage.>® Future studies may integrate a 24-
hr ambulatory BP monitoring to obtain dipping data and
its relation to ACR. This study did not evaluate dietary
habits, which impact clinical profile and kidney damage
progression.*” Given the prevalence of overweight/obesity
and associated metabolic conditions such as diabetes and
hypertension in the Saudi population, results from this
study could be extrapolated to the general hypertensive
population in KSA, but also to the otherwise healthy
population who remains at risk of developing hypertension
and diabetes, both of which strongly associate with kidney
damage.

Conclusion

This study gave an overview of pharmacological man-
agement of hypertension in kidney damage patients, and
shed light on high diabetes prevalence in this patient
population. RAS blockers, especially ARBs, have been
used solo or in polypharmacy in most patients, achieving
BP control in two-thirds of the study population.
A noticeable proportion of patients also saw their ACR
normalize after 6 and 12 months of antihypertensive
treatment, and very few patients progressed to macroal-
buminuria. This study revealed a modest but solid
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correlation between BP control and ACR decrease. The
study duration might be insufficient to conclusively
reflect the beneficial effect of longer-term BP control
on microalbuminuria evolution. A larger cohort with
longer follow-up, accounting for potential confounders
(age, lifestyle, diabetes management and nocturnal/diur-
nal BP fluctuations), could provide better insights on
these chronic conditions in terms of management and
outcomes.

Clinical Summary

e BP control was achieved in two-thirds of the study
population, under the current antihypertension manage-
ment scheme in KSA.

e RAS blockers were the most frequently prescribed
medications, in mono- or multiple therapies.

e A noticeable proportion of patients had their ACR
normalized after 6 and 12 months of antihypertensive
treatment, and only very few patients progressed to
macroalbuminuria.
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