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Abstract: Background: Although, amlodipine (AML) and hydrootdthiazide (HCZ) are recommended to initiate thygria
hypertensive patients, it has not been properlijuated whether AML or HCZ would demonstrate a etthverse events profile.
Objective: To determine whether AML or HCZ would peeferable to initiate antihypertensive treatmientype 2 diabetic
Nigerians by comparing the adverse events profifethe 2 drugs. Methods: Forty male (M) and fen{&gnewly diagnosed
hypertensive subjects with controlled type 2 dimbetellitus (T2DM) aged 43-68 years were randomited®ML and HCZ
treatment groups of 20 patients each (10 Ms, 10drs) they were treated respectively, with AML 10amgl HCZ 25mg, both
drugs being given once daily for 48 weeks. Bodysriadex (BMI) was calculated for each subject. Blgoessure (BP), heart
rate (HR), 24h urine volume were assessed at hasatid at the end of weeks 1, 3, 6, 12, 24, 3648nédverse events profiles
were also recorded from week 1 through 48. Restilhe drugs significantly reduced BP, though theeaffof AML was
significantly greater compared to that of HCZ (R40. Diuresis was significant in HCZ group (P<0.0mhere were 48 adverse
events (48.5%) in the AML group including weighsdoand mild tachycardia. No patient had periphgedbl edema. Fifty one
events (51.5%) occurred in HCZ group, weight losi#gl tachycardia, polyuria and myalgia/cramps belrggcommonest as well
as impotence and visual disturbance. Conclusioaugh the two drugs appeared to be well toleratddl, Aemonstrated a better
BP-lowering effect and adverse events profile. Brtlgat ensure adequate BP control and have thesigeessible risk for
adverse events like AML, should be preferably ureatiabetic Nigerian patients with essential hypesion.
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disruption of family as well as social life amonget
indigenous people (1-4). Thus hypertension with Dk
tbef:omg a b_ig burden |n Nigeria, a country_ expeirgnthe
epidemiological transition from communicable to #non
communicable diseases, a phenomenon referred ta as
double burden of disease (1).

Choice of an initial antihypertensive agent or dgen
hypertensive patients with diabetes is difficult define
precisely because of consideration of adverse tsffdeor
gxample, diuretics such as HCZ may cause polyuria,
aggravating the disease condition; or induce impmde
which may adversely affect adherence. AML may be
associated with headache, palpitations, ankle edema

1. Introduction

Worldwide, diabetes mellitus (DM) with concomitan
hypertension has emerged as a major public heaith a
clinical problem. Indeed, hypertension in patiemntdth
T2DM is a prevalent condition that is associatedhwi
substantial morbidity and mortality in Nigeria. $hiis
because the coexistence of hypertension and dalreteese
patients dramatically and synergistically increa$esrisk of
microvascular and macrovascular complications -
worrisome condition characterized by widespreadchtigy,
reduced capacity for work, excess premature moyrtaind
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polyuria, with negative implications for adhererftes-6). In

fact, recent studies reveal that one of the probleriitating

against adequate control of hypertension is adweffeets of
medications such as orthostatic hypotension, dézan
cough, headache, frequent urination and impoteh@. (

Indeed, some patients bewail that specific drugsnarse
than hypertension itself because they feel quitdl we
asymptomatic hypertensives but begin to see angasiitle
effects with medications, their immediate benefitey
cannot visualize (8). Therefore, according to Haifm(9),
the choice of an antihypertensive drug should beedrby
likely benefits in an individual patient, takingténaccount
problematic adverse effects of specific drugs, cast
concomitant diseases.

Unfortunately, there is paucity of information abadverse
events regarding the use of AML and HCZ in thetinesat of
hypertensive type 2 diabetic patients in Nigerianég, for the
forgoing reasons, and based on our earlier obsemgaf2,5-
6,8,10-13), this randomized, open-label, prospectitwo-
centre study was undertaken to evaluate whether Avdk
superior to HCZ for initiating antihypertensive atment in
blacks with T2DM born and living in Nigeria, by cparing
the adverse events profiles of the two drugs.

2. Patients and Methods
2.1. Study Population

The study enrolled forty M and F type 2 diabetig&ians
with newly diagnosed essential hypertension ageeb&3
years and were attending Central Hospital and @sidjie
Hospital both in Auchi in Edo State of Nigeria betm
March 2008 and March 2009. The sample size wasatsi
based on the number of Nigerians (14) that arecbedi to

have hypertension with concomitant type 2 DM, and t

detect a difference of 1 unit in mean change innleasured
variables, between both treatment arms with a p@geal to
90% using a one sample t-test at a one-sided Eignife
level of 0.05, requires 20 patients per group.

Eligible participants had qualifying hypertensichBP >

College of Medicine Teaching Hospital) and Centttabpital

Auchi, Nigeria. After suitable explanation of thaudy

protocol in lay language, all literate patients ganformed
written consent and the illiterates thumb-printhd tonsent
form before the beginning of the study.

2.2. Study Design

2.2.1. Questionnaire

Subjects were examined by a standardized pre-tested
guestionnaire seeking information on demographie,dde
history of hypertension, DM, current drugs if any,
educational and social status, dietary habits, smgoknd
alcohol intake, etc. The 40 patients were randodhineAML
and HCZ groups each comprising 20 patients (10 M8 Fs)
using computer program-generated random numbers.
Diabetes was treated and controlled well in 32gm#ti with
oral hypoglycaemic agents viz a sulfonylurea (giitlamide
5 mg once daily) and a biguanide (metformin 500ange or
twice daily) and in 8 patients with gliclazide 8@rance or
twice daily.

2.2.2. Measurements

Heights (m), weights (wt) (kg), BP (mmHg), pulsei),
HR (bpm), urine volume (ml/24h), were measuredodews:

A stadiometer scale (Seca model, UK) was used for
measuring height, with no shoes on; and a bearnbala
(Hackman, UK) was used to measure wt while on light
clothing. BMI was computed as wt divided by heightiared.
SBP and DBP were measured with a standard mercury
sphygmomanometer (Riester Diplomat Presameter, &grm
using standardized methods (15), always between &z
10am. Radial pulse was taken at both hands atebmiing
and then at the right hand at every visit. HR wealuated
using the stethoscope diaphragm at the apex besweay
visit. The volume of 24h urine collected was meaduwrith a
measuring cylinder and recorded. The need to darefu
collect all urine passed between Sunday 7am anddi&on
7am on evaluation days was well emphasized.

2.2.3. Pharmacotherapy | ntervention

160/90 and <180/120 mmHg measured on at least 2 Patients in AML group were treated initially withMA. 5

occasions in lying/supine, sitting and standing itomss
using standardized methods (15). Excluded wereeipisti
with identifiable cause of the hypertension excégbDM,
clinical evidence of cerebrovascular, cardiac, kehepatic,
gastrointestinal or endocrinologic disease exce@DM,
hypersensitivity to AML and HCZ or related druggstbry of
smoking, alcohol intake, substance abuse or mdinaks.

mg and the dose was doubled after 6 weeks if BP nehs
controlled while in HCZ group patients were treat®ith

HCZ 25 mg, both medications being administered ataly.

The outpatient treatment lasted 48 weeks. The mgatigere
monitored closely and outcome measures evaluated at
baseline before treatment and at the end of weeBs@, 12,

24, 36 and 48. Unequivocal patient identificatioms

Also excluded were patients needing any concomitamgossible via a patient identification list congigtiof the

medication (apart from oral antidiabetic drugs)digijtalis,
non-steroidal anti-inflammatory drugs, psychotropiags,
monoamine oxidase inhibitors or oral contraceptivibst
may interact with the trial drugs and pregnantactdting Fs.

patient number, first name and surname.

The study medications AML and HCZ are licensed for
long-term treatment of hypertension so that dangemide
effects due to the medicaments were not to be ¢ésxgec

Controls comprised the parallel age and sex-matche@ML 5mg and 10mg tablets (Amlov3; were donated by

hypertensives on HCZ. The research protocol waewad
and approved by the Ethics Committees of Irrua Bfist
Teaching Hospital Irrua, Nigeria (Ambrose Alli Uersity

Neimeth International Pharmaceuticals Ikeja, Nigeri
NAFDAC Reg No A4-0333; Manufacturing Date 07-2007
and Expiry Date 07-2010. HCZ 25mg tablets (Esityevere
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donated by Novartis Pharma SAS Nigerian Represeatat using Spearman’s rank correlatidgh< 0.05 was regarded as
NAFDAC Reg No OL-3705, Manufacturing Date 08-2007significant in all cases.

and Expiry Date 08-2010.
Response to therapy was defined as a decrease inghn
trough sitting SBP and DBP of 10 mmHg or a drop<t80

3. Results

mmHg with reduction of > 5 mmHg. BP was regarded as As shown in Table 1, 20 patients were randomizeth¢o
controlled if the DBP was < 80 mmHg and SBP < 130AML and HCZ groups and each group was divided idto

mmHg. The effects of treatment on the various \de:
(except height) were assessed by comparing theewad
each visit with the pretreatment baseline values.

2.2.4. Course of Sudy and Methods for Recording Efficacy
and Safety

All patients were advised to maintain their usuatd
(weight-maintaining no-salt-added diet) and regplaysical
activity but to avoid undue stress throughout theation of
the study. They were instructed to take their dregery
morning. Each patient was observed for about 2 hatter
taking medication drug for the first time. Adherenin
respect of intake of medication was encouraged
interviewing patients through phone calls, sporaibds, pill
counts outside the view of patients as well aseusiaolume
measurements. To preclude white-coat effect, oksdrias
and to accurately assess the efficacy of the dmpgsents
were followed up repeatedly at weeks 1, 3,6,12,354,and
48. At each visit, volunteered or spontaneous tepdr
adverse events were assessed for severity andiagsoc
with treatment; and the attending physicians/ingasbrs
also recorded any adverse events they observedséihess
or elicited from the patient through careful intgyation like
“How do you feel?” No patient withdrew from the dyu
because of adverse events.

2.2.5. Data Analysis

All data are presented as mean + SEM or mean +f&D (

subgroups of 10 M and 10 F. At baseline, no sigaift
difference was detected in the means of ages, Bhfis,
SBPs/DBPs. However, subjects were relatively youmngth

high BMIs and significant (stage 2) hypertensiow. patient
was lost to follow-up throughout the study, perhbpsause
of the free treatment they were enjoying.

The effects of treatment drugs on SBPs and DBRkén
trial subjects are presented in Table 2. The dumatf
treatment effect on the variables was significét (0.0001)
because at week 6, while on AML 5mg, 2 patients )(2isid
their DBP < 90 mmHg and at week 12 while all théigras
were on AML 10mg, 5 patients (4M + 1F) had DBP < 90

BYimHg. At week 48, 11 patients (3M + 7F) had theBFD<

90 mmHg whereas 6 patients (3M + 3F) had BP< 130/80
mmHg. For HCZ group, no patient had DBP < 90 mmHg a
week 6; at week 12, 4 patients (1M + 3F) had DBBO<
mmHg and at week 48, 4 patients (2M + 2F) had their
SBP/DBP < 130/80 mmHg. Overall, the mean M vs F
SBP/DBP decrease from baseline was 27.0/17.5 #2200
mmHg for AML group and 23.5/17.5 vs 22.0/16.5 mmidg
HCZ group.

Treatment, time or gender effect did not signifiban
affect the HR (Table 3). The effects of treatmenigd on
24h urine volume are presented in Table 4. Treatraaed
gender effects were not significantly differenttive groups.
However, the time-dependent effect was significéit<
0.001) because AML caused a maximum mean M vs F %

age, height and weight) using the Proc ANOVA of SASdiuresis of 3.6 v 5.1 at week 12 and HCZ 8.2 vs, 6.9

(2004). Where significant differences were noticetkan
separation was carried out using Duncan MultipladeaTest.
Correlation between two sets of variables was deterd

respectively at week 3. Diuresis decreased soen t@ftvards
baseline particularly in HCZ group. Urine volume swa
positively correlated with age= 0.2003,P =0.0003).

Table 1. Demographic characteristics and baseline blood pressures of hypertensive diabetic subjects (N = 20 [10M + 10F] per group)

_ Male Female
Group Characteristics
Range Mean + SD/SEM Range Mean + SD/SEM
Age (yrs) 46-61 53.90+5.04 45-62 53.10+5.38
Height (m) 1.59-1.73 1.66+0.04 1.58-1.71 1.64+0.05
AML Weight (kg) 74-90 83.20+5.13 72-89 80.0+4.71
BMI. (kg/m?) 29.37-30.10 30.25+0.24 28.92-30.48 29.00+0.70
SBP(mm Hg) 150-180 164.50+3.76 155-180 166.50+2.24
DBP(mm Hg) 100-115 104.50+1.89 100.110 105.00+1.57
Age (yrs) 45-65 52.40+6.75 43-68 54.50+7.73
Height (m) 1.62-1.74 1.68+0.04 1.58-1.70 1.64+0.03
ez Weight (kg) 77-90 84.51+4.32 63-86 76.44+6.54
BMI (kg/m?) 29.39-30.00 29.96+0.19 26.30-29.76 27.50+0.53
SBP(mm Hg) 98-180 162.50+3.71 150-180 162.00+2.62
DBP(mm Hg) 90-115 104.50+1.89 100-115 102.50+2.71

Characteristics and blood pressures are not signifiy different between the groups and hypertessare relatively younger with high BMlIs; AML,
Amlodipine; HCZ, Hydrochlorothiazide; BMI, Body masdex; SBP, Systolic blood pressure; DBP, Diastibod pressure; M, male; F, female;

*, Standard error of mean
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Table 2. Effects of initiating treatment with AML or HCZ for 48 weeks on BP (mmHg) in type 2 hypertensive diabetic subjects
Treatment Subgroups (Male) Treatment Subgroups (Female)
Week BP Gender Effect
AML HCZz AML HCz
0 SBP 164.50+3.76 165.00+£3.71 166.50+2.24 162.00+3.59
DBP 103.60+1.89 104.50+1.89 104.50+1.57 102.50+2.71
SBP 161.50+3.17 162.00+£3.51 163.00+2.49 160.00+3.33
! DBP 100.50+1.17 102.00+2.49 102.00+1.33 100.00+2.69
3 SBP 158.50+3.58 157.50+3.7% 161.50+1.98 156.50+2.48
DBP 99.00+0.69 97.50£2.04 98.00£1.33 98.00+2.49
6 SBP 151.50+2.99 152.50+2.8% 156.00+2.23 151.00+3.15
DBP 90.00+2.1% 94.00£1.63 93.00+1.5@ 92.00£1.53
T SBP 146.50+2.36 148.50+2.99 152.00+1.7Q 146.50+2.79 0.320*
DBP 87.50+1.54 87.50+1.1% 90.50+1.1% 88.00£1.53 0.877*
24 SBP 142.50+2.14 146.50+3.34 145.00+2.1¢ 145.00+3.0¢
DBP 86.50+1.5Q 87.00+1.34 89.50+0.5@ 87.50+1.7%
36 SBP 142.00+2.0Q 143.00+£3.59 141.00+1.94 142.00+3.83
DBP 86.00+1.63 87.00£1.53 88.00+1.33 86.00+1.80@
e SBP 137.50+2.63 141.50+£3.43 137.00+2.26 140.00+3.58
DBP 86.00+1.63 87.00£1.53 84.50+1.5% 86.00+1.80@

Significant differences within columns are indichtey ABCD (P< 0.05): There are significant time-eiegent reductions in BP in groups; SBP, Systobiod!

pressure; DBP, Diastolic blood pressure; AML, anpote; HCZ, hydrochlorothiazide; NS, not signifi¢tatN = 10 per subgroup)

Table 3. Effects of initiating treatment with AML or HCZ for 48 weeks on heart rate (bpm) in type 2 hypertensive diabetic  subjects

Treatment Subgroups (Male)

Treatment Subgroups (Female)

Week Gender Effect
AML HCZ AML HCZ

0 74.00£1.37 73.40+0.99 72.20+1.05 74.40+1.11

1 74.20£1.44 72.80+1.05 72.20+1.05 74.20+1.29

3 75.00£1.27 73.80+1.05 73.20+0.95 74.40+1.11

6 76.20£1.47 73.40+1.07 74.20+0.87 74.40+1.11 0,278

12 76.40+1.39 73.40+1.08 74.20+0.87 74.40+1.11

24 76.40£1.45 73.20+1.12 74.00+0.89 74.80+1.08

36 75.80+1.28 73.20+1.12 74.00+0.89 74.80+1.08

48 75.80+1.28 73.20+1.12 74.00+0.89 74.80+1.08

Heart rate is neither significantly affected byatreent nor by time; other abbreviations are as us&dble 2

Table 4. Effects of initiating treatment with AML or HCZ for 48 weeks on 24h urine volume (ml) in hypertensive diabetic subjects

Treatment Subgroups (Male)

Treatment Subgroups (Female)

Week Gender Effect
AML HCz AML HCz

0 1483.00+27.21 1472.00+£33.56 1460.00+22.31 1489.00£26.10

1 1501.00+27.67 1565.00+£36.06 1485.00+21.92 1567.00+£30.55

3 1521.00+27.10 1593.00£27.24 1516.00+22.76 1591.00£30.60

6 1536.00+26.41 1520.00£28.40 1530.00+22.80 1536.00£27.01 0.898'S

12 1538.00+£26.05 1498.00+£32.28 1534.00+21.09 1517.00£25.12

24 1525.00+£25.70 1492.00+£32.52 1516.00+22.57 1506.00+£25.48

36 1506.00+27.86 1487.00+£33.67 1488.00+22.99 1504.00£25.43

48 1504.00+28.10 1483.00+£33.13 1466.00+22.12 1498.00+£27.28

Significant differences within columns are indichtey AB and within rows by ab (P< 0.05): There ignficant time-
dependent diuresis that peaked at weeks 12 and\Blinand HCZ subgroups, respectively; other ablagons are as used in

Table 2.
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Table 5. Adverse events profiles during initiation of antihypertensive therapy with AML or HCZ in diabetic subjects for 48 weeks

Amlodipine* Hydrochlorothiazide**
Adverse events No. of Patients No. of Patients

Male Female Male Female
Polyuria 2 - 4 2
Headache 1 2 2 -
Dizziness - - 1 1
Tachycardia 10 8 4 2
Myalgias/cramps 1 2 2 4
Nausea - 1 2
Peripheral neuropathy/paraesthesia 2 - 3 -
Weight reduction 10 10 10 10
Others - - 28 1P
Total 26 22 29 21

(N = 20 per group)
*2 patients had >1 event

S, Impoterieeyisual Disturbance
**3 patients bddevent

4. Discussion

The adherence of patients to medication depends on
multiple factors, including economic costs of theugs.

Expectedly, AML and HCZ were well tolerated and noPreviously, the Guideline Committees endorsed ithész as

patient withdrew because of adverse events whiake weld,
comparable and consistent with the safety profileeach
drug. Relatively however, more patients in HCZ grou
(51.5%) had drug-related adverse experiences caup@r
AML group (48.5%). In particular and in contrasttvsome
other reports (16-17), it is remarkable that naguatin the
AML group developed pedal edema. This may be empthi
by the fact that the patients were salt-sensitind &ad
adequate natriuresis and diuresis (2,5,10-13).

The occurrence of impotence or erectile dysfunc{iBD)
in 2 patients in the HCZ group in sexually-activegéian
men constitutes a psychological insult unmitigatsd no

first-line agents given the actual cost of medaatiHowever,
such an approach does not take into account tleaeffand
effectiveness of medication. An ideal cost-effestigss
analysis should consider the relative effectivenexs
different drugs on clinical outcomes, the directl andirect
cost associated with long-term complications of the
medications (such as development of or aggravatidpM),

and the actual cost of the drugs. Such a formal-cos
effectiveness analysis was performed by the Naltiona
Institute for Health and Clinical Excellence (NICE)ndon.

On the basis of their health-economic model, tteyctuded
that for 65-year old men and women with an annual

extenuating circumstance because of the high pramiucardiovascular risk of 2%, heart failure risk of Exd DM

placed on sex and procreation by Nigerians. Altiotigere
is little trial-based evidence to indicate whiclugls are more
likely to cause this side effect, in general, tidazdiuretics
and beta blockers seem to cause ED more often QL8All

the same hypertension, being a predictor of EDstitotes
further evidence supporting a link between the pgéimesis
of atherosclerotic disease and ED. In the Treatroémdild

risk of 1.1%, the most cost-effective initial driay treating
hypertension was a calcium channel blocker (CCB)28).
Although it has been argued in Antihypertensive aipid

Lowering Treatment to Prevent Heart Attack TriaL{AAT)
study that diuretics remain a cornerstone in therabeutic
arsenal and that their benefits distinctly outweilygir low-
grade negative metabolic adverse effects, it ionumhate to

Hypertension Study (TOMHS), the incidence of ED wagontinue to insist on their being used as firs¢-lagents in

14.4% (18,20). This adverse effect may have a nagat
impact on medication adherence.

The question of nephrotoxicity of long-term diuceti
therapy continues to surface and the associatidweles
renal cell carcinoma and diuretic therapy remaim®rcern
because the renal tubular cell ie the cell thatdwancerous,
is also the main target of the diuretic pharmacchigeffect
(21-24). Because diuretic-associated carcinoggnggemed
to be cumulative in some studies, it may be yetttearo
reason not to expose young patients, particuldubge with

blacks given that till date, not only diuretics aiso CCBs
remain the only antihypertensive drugs that haenlshown
to reduce morbidity and mortality against placebo i
hypertension (19).

5. Conclusion

Drug-related adverse experiences, which were mikte
relatively more common with HCZ treatments indingtthat
AML has superior tolerability. Pedal edema wasotigerved

stage 1 hypertension, to years and decades ofidhiazWith AML treatment, suggesting that the drug may be

therapy with the attendant risk of development efvfonset
DM and dyslipidaema when there are safer drugsAikt.
that may not engender such risks. However, theeigsu
carcinogenicity with hypertension and/or antihypasive
therapy is not well understood, and hence hastglasions
should be avoided.

particularly effective in Nigerians. ED was a psyidgical
insult experienced with HCZ treatment in some pasieand
this may have negative implications for medication
adherence. The trade-off of lowering BP, especiallythe
young hypertensive patients who may be exposeda fdr

a long time, at the expense of compromising therobiof
DM is unacceptable, given that there are altereagafer and
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equally efficacious antihypertensive drugs like ANHat do
not worsen DM or cause hyperlipidaemia. Drugs émsure
adequate BP control and have the lowest possibles ffior
adverse events like AML should be used in black W2D
patients with essential hypertension. This is that §tudy in
Nigeria that has confirmed the results of previstisdies
done elsewhere that AML is more effective and séfian
HCZ as initial treatment in diabetic hypertensivigétians.

However, because of the small number of patienidiet,
caution should be exercised in interpreting ouradat
extrapolating the findings to hypertensive diabebiack
patients in general.
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