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Abstract

Background. Renal function and serum potassium are affectedmiayy drugs.
Angiotensin Converting Enzyme inhibitors and caiciohannel blockers used to treat
hypertension and non steroidal anti-inflammatorygdr used for musculoskeletal
diseases. Those drugs affect both the renal funeina the serum potassium. The aim
of this study was to find the impact of these drogsthe renal function and serum
potassium.

Methods. A prospective study includes 60 patients in Al $ais Teaching hospital
in Kerbala. Sixty patients were involved in thiady 27 male and 33 female, their
age ranges between 41 and 65 years with a meaof 8898 years.

All patients had hypertension and 34 of them tiathetes mellitus also. All patients
started on captopril, 13 of them amlodipine addedtiem to control blood pressure,
and 11 used none steroidal anti-inflammatory dri@gsum potassium and serum
creatinine were checked twice before starting mneat and the average value
recorded and checked again after 3 months. Pdlysikamination was done during
the follow-up visits to look for symptoms and sigoishyperkalemia e.g. weakness,
fatigability, parasthesia, or areflexia. Electrqgre recording done to look for
changes of hyperkalemia.

Results.

A significant increase in serum potassium ana@tange after starting treatment in
the whole group. Regard the gender there were fignt differences in both the
serum potassium and serum creatinine in femalematbut the differences were not
significant in male patients.

There was a significant difference in serum p@tas in patients receiving captopril
alone but not in serum Creatinine. There was diffee in serum potassium and
serum creatinine in the group of patients receivuagtopril and amlodipine and
statistically were significant. Changes were sigaifit in diabetic patients but not in
hypertensive patients.

Conclusion. Captopril, amlodipine result in an increase in senqotassium and in
serum creatinine in patients treated for hypertemsi
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Introduction

Normal serum potassium is 3.5-5.5 mmol/l andhgperkalemia is defined as
serum potassium above 5.5 mmoffl. Others define hyperkalemia as serum
Potassium greater than 5 mmol/l which occurs assltr of either release of
potassium from cells or decreased renal fss

Hyperkalemia is potentially a life threateningetabolic problem caused by a

variety of factors and its prevalence in hospitadipatients is between 1 and 16%
4)

Drug induced hyperkalemia is an important capisenorbidity and mortality and
may occur in ambulatory as well as in inpatientisgt®.
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Drugs can cause hyperkalemia by a variety ofhaeisms including reduction in
renal potassium excretion due to hypoaldosteroniseduction in potassium
excretion, increase in extracellular shift, andéase in potassium supfSly

Patients at risk are those with underlying dissaaffecting potassium handling such
as chronic renal failure, and those taking a coatimn of drugs known to cause
hyperkalemia(5). Angiotensin converting enzyme (A@thibitors cause a decline in
the renal function due to decreased kidney perfifdidNormal serum creatinine is
0.68-1.36 mg/df®).

ACE inhibitors are used in medical practicargat hypertension though they may
be used for diabetic nephropathy, cardiac failane, for other reasofis

Among their side effects is hyperkalemia by klog the conversion of angiotensin
| to angiotensin 1l which results in aldosteronessd&). The risk increases in those
with diabetes mellitus (DM), renal insufficiency when combined with non-steroidal
anti inflammatory drugs (NSAID¥. Up to 38% of patients taking ACE inhibitors
are at risk of developing hyperkalenfia NSAID causes decreased afferent arteriolar
flow, suppressing renin and aldosteron secrefi@nThey can cause nephrotoxicity
even with newer generations as selective cyclo-geyase inhibitors'y. NSAID
increases the risk of hyperkalemia by more than £0%n elevated serum potassium
concentration in a patient with mild to moderateaidailure should not be ascribed to
renal failure alone, other causes should be inyatd including drug€?.

If DM is uncontrolled and when the blood sugarvery high, there will be an
internal potassium imbalanc€®. Hyperkalemia usually is asymptomatic, but
manifestations as weakness, parasthesia, areflexdacending paralysis,
gastrointestinal symptoms (nausea, vomiting, aadlaea) may occut 12,

Electrocardiographic (ECG) changes in patienth Wwyperkalemia are an ominous
features of potentially fatal arrhythmias, but hjgademia could be life threatening
even if the ECG is norm&l¥, however about half of patients with serum potassi
level exceeding 6 mmol/l had normal EE& *©)

This study aims to evaluatbe effect of captopril, amlodipine and NSAID omsa
potassium and serum creatinine

Patients and Methods

A prospective study was conducted in Al HussBaaching Hospital on sixty
hypertensive patients either attending the conswoitaclinic or admitted to the
medical ward for the period from the second of 3an2011 to the 22of December
2012. They were 33 female and 27 male patientsp&ients had hypertension, 34 of
them had diabetes mellitus in addition. They waot receiving hypotensive
medications, and were started initially on caplopfihe doses were adjusted
according to blood pressure control during follopy-and thirteen patients needed the
addition of amlodipine 5-10 mg/ day to control kdopressure. Patients receiving
other antihypertensive drugs were excluded. Histofryconcurrent receiving of
NSAID was recorded in 11 patients.

Serum potassium and serum creatinine were eldetkice and average value
recorded before starting treatment and every 3 hsonYenous samples were sent to
the laboratory at once to avoid false results dueemolysis. The units used were
mmol/l for serum potassium and mg/dl for serum ngze. Normal serum potassium
considered 3.5-5.5 mmol/l. Normal serum creatimsn@.68-1.36 mg/dL.
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We arranged follow-up visits every 3 months dgriwhich blood pressure was
checked and adjustment of the dose of captoprildeag according to blood pressure
reading, captopril dose ranged from 25-150 mg wathwithout the addition of
amlodipine. The number of visits varies from 2-gitg.

We did physical examination during the follow-uisits for patients to look for
symptoms and signs of hyperkalemia such as weakfeggability, parasthesia, or
areflexia. We did electrographic recording to Idok changes of hyperkalemia eg.
Prolonged PR interval, absents P wave, tenting efave, or broadening of QRS
complex.

The research ethical committee in Kerbala Healtled@orate approved this study.

Statistical analysis was performed using statispeakage for social science version
16 (SPSS 16) program. All variables were expreasandeans, standard deviation
(SD) and t test for paired samples were used &issitalanalysis of data and a P <
0.05 considered for the level of significance.

Results

Sixty patients were involved in this study 2@lenand 33 female, their age ranges
between 41 and 65 years with a mean age of 52e28sy SD of 6.43 year .

The mean serum potassium in the whole group bedftaming treatment was 4.66

mmol/l and 4.96 mmol/l after treatment, while thean serum creatinine before

treatment was 0.90 mg/ dl, and 1.25 mg/ dl afessttnent and there was significant
statistical difference between the means of bothsmees before and after treatment
as shown in (Table 1).

Table 1. Serum Potassium (S’ Kand Serum Creatinine (S Cr) before and after
treatment of all patients

N Mean + SD P value

S K" before |60 4.66 + 0.38(mmol/l)

4.96 = 0.74(mmol/l) 0.001
S K" after 60

S Cr before |60 0.90 £ 0.09(mg/dl) 0.005
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N Mean + SD P value

S K" before |60 4.66 = 0.38(mmol/l) 0.001
S Crafter |60 1.25 + 0.70(mg/dl)

All patients had normal serum potassium befotarting treatment, 7
patients(11.66%) had a serum more than 5.5mmaidr &8 months of starting
treatment, all of them were receiving captopril -IZ® mg/ day while only one
patient(1.66%) developed hypokalemia.

All patients had normal serum creatinine beforetisig treatment, 10 patients
(16.66%) had serum creatinine more than 1.36 8fteionths of starting treatment,

all of them were receiving captopril 125-150 mgy @&ig 1).

1.80-7

1.60-]

1.40-

Mean of SCr after

1.00-]

0.80-

T T T T T
25 s0 75 100 125
capoten level

Fig 1 . The mean serum creatinine in relation to the dbésajatopril

Regarding gender there were increase in mearm®tbf the serum potassium and
serum creatinine in both males and females patleftee and after treatment and the
differences were significant in all except for sarpotassium in male patients ( Table

2, Table3).

Table 2. Serum potassium and serum creatinine before dedtegatment in male
patients

Variable | N Mean = SD P value

S K+ beforg 27 4.64 + 0.37(mmolll)
0.289

S K+ after | 27 4.82 + 0.91(mmol/l)
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S Cr beforg 27 0.89 + 0.20(mg/dI)
0.031

S Cr after | 27 1.26 £ 0.86(mg/dl)

Table 3. Serum potassium and serum creatinine before @edtedatment in female
patients

N Mean + SD P value

S K+ before| 33 4.67 + 0.39(mmol/l)
0.000

S K+ after | 33 5.08 = 0.55(mmol/l)

S Cr before | 33 0.90 = 0.09(mg/dI)
0.001

S Cr after | 33 1.24 £ 0.56(mg/dl)

There was a significant difference increase in mezfnserum potassium in patients
receiving captopril alone but it was not signifitdor mean serum creatinine (Table
4). However there were significant statistical elifince increase in means of serum
potassium and serum creatinine in patients reagivaptopril and amlodipine. (Table

5).

Table 4. Serum potassium and serum creatinine and beforaféer treatment in
patients on ACE inhibitors only

N Mean + (SD) P value

S K+ before | 47 4.64 = 0.41(mmol/l)
0.000

S K+ after | 47 4.79 = 0.73(mmol/l)

S Cr before | 47 0.89 = 0.10(mg/dI)
0.053

S Cr after 47 1.11 + 0.63(mg/dl)
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Table 5 Serum potassium and serum creatinine before f@dteeatment in patients
on ACE inhibitors and amlodipine

N Mean + (SD) P value
S K+ before | 13 4.71 = 0.29(mmol/l)
0.000
S K+ after 13 5.59 = 0.31(mmol/l)
S Cr before | 13 0.95 £+ 0.08(mg/dI)
0.002

S Cr after 13 1.75 £ 0.74(mg/dl)

While the differences of increase in means of sgpotassium and serum creatinine
in patients with hypertension alone were not diatily significant (Table 6), the
differences of increase in means of serum potasangirserum creatinine in patients
with hypertension and diabetes mellitus were stediby significant (Table 7).

Table 6. Serum Potassium and serum Creatinine in groygaiéntswith
hypertension only

N Meanz(SD) vaFI)ue
S K+ before | 26 4.67 +0.42(mmolll)
0.051
S K+ after |26 4.77 = 0.91(mmol/l)
S Cr before | 26 0.88 = 0.09(mg/dI)
0.5444
S Cr after | 26 1.21 £ 0.83(mg/dl)

Table 7. Serum potassium and serum creatinine in groygaténts with
hypertension and diabetes mellitus

N Mean + SD P value

S K+ before | 34 4.65 = 0.35(mmol/l)
0.000

S K+ after | 34 5.11 £ 0.53(mmol/l)

S Cr before | 34 0.91 + 0.20(mg/dI)
0.001

S Crafter | 34 1.28 £ 0.60(mg/dl)
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Nine patients developed symptoms during follow tinpee patients had nausea and
vomiting, one of them his serum creatinine wasrbg2/dl. Eight patients developed

easy fatigability and weakness, two of them hagram potassium 6 mmol/l, three

others 5.8mmol/Il.

Discussion

The serum potassium and serum creatininéenstudy group was higher after
treatment than before treatment and statisticaifyniicant. These results were

consistent with other studies using the captopith wr without amlodipine or NSAID
(2,17, 18)

Patients using captopril had significant inceeas serum potassium and this
consistent with other studies conducted by Peraz22@00 and Samuet al 2008°:8)
In this study 11.66% developed hyperkalemia, athein were receiving a high dose
of captopril, and this is consistent with a stuaynaucted by Samuel et al 2008 in
which 10% of his patients developed hyperkalemiawhound a strong dose—effect
relationship between therapy with ACE inhibitorslaserum potassiufi®. Anton et
al 2001 in his study 6% of his patients developgperkalemia (serum potassium >
5.5mml/l) @9, This group of patients had difference in seruneatinine but
statistically not significant which contradict othstudie§'”. Ten patients (16.66%)
had serum creatinine more than 1.36 after 3 mawitissarting treatment, one patient
had serum creatinine 5.2mg/dl. Our results are istarg with another study
conducted by Anton et al 2001 in which 16% of hasignts developed reduced renal
functiorf®®, same study indicates that ACE inhibitors use loarassociated with a
syndrome of “functional renal insufficiency” and/byperkalemia, a form of acute
renal failure (ARF) most commonly develops shoatter initiation of ACE inhibitor
therapy@®®. All of them were receiving captopril 125-150 mad one patient
receiving amlodipine as well. Renal failure caudsd ACE inhibitors could be
reversible in the setting of decreased renal penfil®. It might be the inappropriate
high dose of captopril used in treatment of thosdéiepts resulted in this high
incidence of renal failure in our study.

There were significant differences in serumapsium and serum creatinine in
group of patients treated by a combination of gapt@nd amlodipine. In this study
11.66% developed hyperkalemia and 1.66% develogpdkalemia in comparison
with another study in which incidence of hypokalarm patients using amlodipine
was 2.1% and that of hyperkalemia 186 The concomitant use of captopril with
amlodipine could be the reason for the discrepdmeyveen our results and the
studies conducted by Theodore 2012 and Michel 2042 in which amlodipine was
used alon@®2Y)

Changes in serum potassium and serum creatmeme significant in female but
the mean serum potassium was higher than in men @élatment compared with
Samuekt al 2008 study in which serum potassium was mighmeri*®, however this
could be related to that higher percent of female®ur sample were using NSAID
and Amilodipint, though they were not statisticalgnificant .

In patients with hypertension there were changeboth serum potassium and
serum creatinine but not significant and this issistent with other stuéi?. Patients
with diabetes mellitus had significant changes athbserum potassium and serum
creatinine and this is consistent with other stsi¢fé®.

199



Kerbala journal of pharmaceutical sciences. No.(11) 2016 (11)~)) Ai¥auall & glall o34 S dlas

We noted significant changes in patients recgiMNSAID with antihypertensive
medications and this is consistent with other stity

Limitations

The sample size was relatively small which megoant for the results which was
not consistent with other studies. The other pwias the relatively short duration of
follow up of the patients as they need to be foddvior at least 1 year.

Conclusions

Captopril used alone or in combination with adifine and or NSAID result in an
increase in serum potassium and serum creatinimethas is more risky in patient
with DM.

Recommendations

More studies are needed with larger number dépts and the follow up should be
for 1 year or more for better results.
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