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Abstract

Aim: The study was aimed to find out the atrial fibrillation predictors in patient with acute coronary syndrome in Kabul,
Afghanistan from 2018 to 2020.

Methodology: It was a cross-sectional descriptive study based on purposive sampling conducted in three different
hospitals in Kabul. The study included 1416 both male and female patients with known ACS (148 AF) aging over 20 years.

Results: The mean age was 59413 (22-95), the mean systolic BP was 128+ 24 (60-210) mmHg, diastolic BP was
82+15 (40-125) mmHg, and mean BMI was 26.1+4.6 (16.1-37.7), CHA2DS2-VASc score was strongly associated with AF (P
value < 0.001, 95% CI: 1.36-1.99) and the cases of AF significantly increased with increasing CHA2DS2-VASc score. In
addition, mean CHA2DS2-VASC score was different across AF group (2.85 £ 1.64 vs. 2.23+1.23 P value 0.001). AF was
more prevalent in hypokalemia (75.10% P value < 0.001) and the mean serum potassium was significantly different across
AF group (3.83+0.66 vs. 4.28+0.62 in sinus rhythm). AF prevalence was more in the elevated WBC group (P value 0.001)
and there was a strong correlation between AF and WBC (pearson correlation 0.9). Moreover, mean WBC count was
different across AF group (10400 £2900 vs. 9500+3200 in sinus rhythm.

Conclusion: Atrial fibrillation is the most common heart rhythm disorder that is strongly and significantly associated with
increased CHA2DS2-VASc score, elevated WBC count and low serum potassium level. Patients with these disorders should
be closely monitored and serum potassium level should be kept over 3.5 mEg/L. A large cohort study is needed to propose
these tests for the screening purpose of atrial fibrillation development in patients with acute coronary syndrome.
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NPEAUKTOPbI ®UBPUNIALIUM NPEACEPAUM Y NALIMEHTOB
C OCTPbIM KOPOHAPHbLIM CMHAPOMOM B KABYJIE (A®IrAHUCTAH)
C 2018 NO 2020 roa

Ukpamynna Ubparumnt, Hacparynna LlWnHBapu2,
3akupynna Capsapuil, Kanpar P.Kapubaes3, Avpa XK. AxeHb6exoBa4

! Kadenpa BHyTpeHHux GonesHen, MeauumHckui cakynbteT, YHUBepcuteT HaHrapxap, r. Hanrapxap,
Adranucran;

Kacdheapa BHyTpeHHuUx Oone3Hen, MepguuuHckum dakynbTeT YHuBepcuteT [laktusa, r. Maktus,
AdpranucTran;
3 Kapanonornyeckun ueHTp, LleHTpanbHaa knuHu4veckas G6onbHMua Anmatbl, . Anmatbl, Pecny6nuka
KasaxcTaH;
4 Bobicwas wkona MeauuUuHbl, DakynbTeT MeAuLMHbI U 3apaBooxpaHeHus, Kasaxckun HauvoHanbHbIN
YHuBpcuteT uMm. Anb-®Papabu, r. Anmartbl, Pecnyonuka KaszaxcraH.

Llenb. VccnenoBaHue 6bino HanpaBneHO Ha BbISBMEHWE NPEAWKTOPOB (hnbpunnsuuu npeacepani y nauueHTa
OCTPbIM KOPOHapHbIM cuHapomom B Kabyne, Adranuctan ¢ 2018 no 2020 rog.

MeToabl. bbino npoBeseHO NEpPEKPeCTHOE OMUCATENLHOE MCCNEAOBAHME HA OCHOBE LiENEHanpaBNeHHON BbIOOPKMY,
NpoBedeHHOM B Tpex pasHbix bombHuuax r. Kabynma. B uccnegoBaHue Gbinu BoYeHbl 1416 nauueHTOB MYXCKOTO W
XEHCKOro nona ¢ ycraHosneHHbIM OKC (148 @I1) B Bospacte ctapue 20 ner.

PesynbTatbl. CpegHuit BospacT coctanan 59+13 (22-95) ner, cpenHee cuctonnyeckoe All coctaensno 128+ 24 (60-
210) mm pT. cT., gnactonuyeckoe Al coctasnano 82+15 (40-125) mm pt.cT., a cpeaHuit UMT cocrasnsn 26,1+4,6 (16,1-
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37,7), Nokasatenb CHA2DS2-VAScaoctoepHo koppenuposan @I (3Hauenne P < 0,001, 95% AW: 1,36-1,99), n cnyyan Ol
3HAUMTENBHO yBENMYMBaNUCH ¢ ysenuyeHnem nokasatens CHA2DS2-VASc. Kpome Toro, cpegHuin 6ann CHA2DS2-VASC
Bbin pa3nuuHbiM B rpynne ¢ Of1 (2,85 + 1,64 npoTus 2,23+1,23, 3HayeHue P 0,001). ®I1 6bina 6onee pacnpoctpaHeHa npu
runokanuemun (75,10% P < 0,001), a cpeaHuii ypoBeHb kanus B CbIBOPOTKE KPOBU 3HAUMTENBHO OTnMyancs B rpynne O
(3,83+0,66 npoTue 4,28+0,62 B cnHycoBom putme). PacnpoctpaHeHHoCTb ®f1 Gbina bonblue B rpynne ¢ NOBbILEHHLIM
ypoeHem WBC (3Hauenne P 0,001), n mexay ®I u WBC 6bina goctoBepHas koppensuums (koppensuust Mupcona 0,9).
Kpome Toro, cpegHee konunyectso WBC 6bio paanuuHbiM B rpynne @I (10400 £2900 npotus 9500+£3200 B CHYCOBOM
pUTME.

3aknioyenune. dubpunnauma npeacepauin aensetcs Hanbonee pacnpoCTpaHEHHbIM HapYLLUEHUMEM CEpPAEeYHOro puTMa,
KOTOPOE CWMbHO W 3HAYMTENBHO CBS3aHO C MoBbileHuem nokasatens CHA2DS2-VASc, nosbileHneM konmnyecTsa
NEKOLMTOB W HU3KUM YPOBHEM Kanus B CbIBOPOTKE KPOBU. [MaLMEHTbI C 3TUMW HapyLIEHUsIMU JOMKHbI HAXOAUTLCA MOA
TLaTenbHbIM HabMoAEHNEM, 1 YPOBEHb Kanns B CbIBOPOTKE KPOBM JOMKEH ObiThb Bbiwe 3,5 Maks/n. Heobxogumo GonbLuoe
KOropTHOE uccrnegoBaHue, 4ToObl NPEanoXUTb 3TU TECTbl AN CKPUHWHIa passuTus ubpunnaumu npencepouin y
NaLMEHTOB C OCTPbIM KOPOHAPHBLIM CUHAPOMOM.

Knioueeble cnoea: ubpunnauus npedcepduli, ocmpbili KOPOHAPHLIU CUHOPOM, npedukmopbl hebpunnayuu
npedcepdutl, AcpeaHucman.

Tyninpgeme

2018 XbUJTAAH 2020 XXbINFA AEWIH AYFAHCTAHHbIH KABYN
KAJIACbIHAA XEQEN KOPOHAPJIbIK CUHAPOMbI BAP HAYKACTA
ATPUANDBADbLI PUBPUNNALUAHDBI BOJDKAYLUWDLINAP

Ukpamynna U6parumu’, Hacparynna lLinuBapu?,
3akupynna Capeapu', Kanpar P. Kapubaes3, Ampa XX. AxeH6ekoBa4

! Hanrapxap yHuBepcuTteTi, MegnuunHa cdakynbeTeTi, lwiki aypynap kacdeapacel, Hanrapxap k., AyraHcTaH.
Maktua yHusepcuteTi, MeanumHa dakynbTeTi, ki aypynap kadepnpacsl, MNaktma K., AyraHcTaH.

3 KapavoopTanbifbl, AnMaTtbl OpTanbIK KNMHMKanNbIK aypyxaHacbkl, Anmatbl K., KazakctaH Pecny6nukachi;
MeauumHa xofapbl MekTe6i, MeauunHa xaHe AeHcaynblK cakTay dakynbTeTti, 9n-®apabu aTbIHAbIFbI

Kasak ¥nTbiK yHuBepcuTteTi, Anmarhbl K., KazakctaH Pecny6nukachi.

Makcartbl. 3eptTey 2018 xbingaH 2020 xbinfa AeiH AyFaHcTalHbIH, Kabyn kanackiHaa xeaen KopoHapnblK CUHAPOMbI
Oap HaykacTa aTpuanbabl pubpunnaumnsHel 6omkayrFa 6aFbiTTanFaH.

Ogpicteme. byn KabyngblH yw Typni aypyxaHanapblHOa XyprisinreH MakcaTTbl ipikTeyre Heri3fenreH Kpocc-
cunatTamansik 3eptrey 6onabl. 3epTTeyre 20 xacTaH ackaH 1416 epkek xoHe anten nauneHTTepi (148 OM) kipai.

Hatmxenep. Oprtawa xackl 59+13 (22-95) xbin, opTawa cuctonanblk kaH KbicbiMbl 128+ 24 (60-210) mm pr.cT.
Bongpl. CT., Anactonanblk KaH KpicbiMbl 82115 (40-125) mm pt.cT.0opTawa BMI 26,1+4,6 (16,1-37,7) 6ongsl, CHA2DS2-
VASc FP-meH katTbl BainaHbicTel 6onasl (p < 0,001, 95% di maHi: 1,36-1,99) xaHe FP xarmainnapsl CHA2DS2-VASc
KOpPCETKILLiHiH, XofFapbinaybiMeH aiTapnbikran ecti. CoHbimeH katap, CHA2DS2-VASC optawa 6anbl FP T06biHAa 8p
Typni Gongel (2,85 + 1,64 kapcbl 2,23+1,23, P maHi 0,001). ®1 runokanuemusga keH TapanfaH (75,10% P < 0,001), an kaH
capbICyblHAAFb! KanuingiH opTawwa geHreni Ol TobbiHaa anTapnbikTain epekwenensi (3,83+0,66 kapcol CuHyC bipFafbiHaa
4,28+0,62). FP-HiH Tapanysl WBC geHrei xofapbl TonTa kebipek 6ongsl (p maHi 0,001) xaHe FP mew WBC apacbiHga
KaTTbl koppensauus 6onael (MupcoH koppensumscel 0,9). CoHbimeH katap, WBC oprawa caHbl FP TobbiHga ap Typni
Bongbl (cuHyc bipraFbiiaa 10400 £2900 xaHe 9500+3200.

KopbITbIHABI. aTpuansabl ubpunnauns-6yn Xypek bipFafbiHbiH, eH ken keageceTiH 6y3binybl, on CHA2DS2-VASc
LEHreniHiH, XoFapbinaybIMeH, aK KaH KneTkanapblHblH Ke6etiMeH XaHe KaH CapbiCyblHAaFbl KanuiihiH, TOMeH AeHreniMeH
BannaHbIcTbl. Byn By3binynapsl 6ap HaykacTap MykusT bakbinayaa 60mybl KEpek xeHe KaH CapbICyblHOaFbl Kanni geHrei
3,5 mMaKB/M-geH xoFapbl 6onybl kepek.)Kegen KopoHapnblk CMHAPOMbI 6ap Haykactapga atpuansabl (uOpUnIsaLUsHBIH,
[amyblH TEKCEPY YLLIH OCbl CbIHAKTAPAb! YCbIHY YLUIH YIIKEH KOTOPTTLIK 3€PTTEY KaXeT.

Tylindi ce3dep: ampuansbi pubpunnayus, xeden KopoHapsbIK cuHdpom, @1 npedukmopnapb!, AyraHcmaH.
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Introduction.

Atrial fibrillation is @ common heart rhythm disorder that
complicates acute coronary syndrome in about 10-15%
casesresulting in deleterious outcomes such as heart failure,
thromboembolic events and mortality [1, 2].Pulmonary veins
which have their distinctive architecture and electrical
properties, contribute to the reentry and ectopic firing which
are the two leading mechanisms of atrial fibrillation initiation
such that autopsy examinations revealed the presence of
purkinje fibers, transitional and pacemaker cells [3].Moreover,
An appraisal of the data from the healthcare system of the
United States showed that the 1year direct cost for a patient
with AF was $20,670 compared to $11,965 for a patient with
a similar co-morbidity profile without AF from 2004 through
2006 in which inpatient services posed the most important
cause of the cost difference followed respectively by OPD
and emergency department visits [4].Atrial fibrillation and
acute coronary syndrome share almost the same risk factors
including advancing age, diabetes mellitus, hypertension,
smoking, dyslipidemia, heart failure, obesity, physical
inactivity, and alcohol all of which in fact cause electrical and
structural remodeling which are counted as necessary
substrates for reentry and ectopic firing [5-10]. AF markedly
increases mortality in patients suffering from ACS [11],
moreover, 17. 9% deaths in women and 14% deaths in men
in the year 2010 were from cardiovascular diseases in
Afghanistan [12]. CHA2DS2-VASc score was designed as a
clinical rule for stroke risk stratification in non-valvular AF and
to judge whether treatment with anticoagulant is needed to
avoid future stroke episodes due to thromboemblism caused
by AF [13].

Besides the advances in the diagnosis and treatment of
the comorbid ACS-AF condition over the last two decades,
there are not any inexpensive, non-invasive, easy and
accessible tests and scores to predict the onset of atrial
fibrillation in patient suffering from acute coronary syndrome
for a low income country like Afghanistan where most
people cannot afford expensive and invasive tests, so we
aimed to reveal whether low serum potassium level,

Demographic Characteristics.

elevated WBC count and increased CHA2DS2-VASc score
could really predict or alarm the AF development in ACS
patients or not in the local hospitals in Kabul, Afghanistan.

Methodology. Design & setting: This is a descriptive
cross-sectional study based on purposive sampling
including patients from three leading hospitals (Ibne Sina
chest hospital, Amiri medical complex and Wazir Akbar
Khan hospital) in Kabul from 2018-2020.

Study subjects: The study includes 1416 both male and
female ACS patients aging over 20 years of whom 148
patients had atrial fibrillation. Patients with other diagnoses
mimicking ACS or causing AF other than ACS such as
valvular disease, COPD, thyrotoxicosis, myocarditis,
cardiomyopathies, pulmonary embolism and etc. were
excluded from the study.

Data collection and Ethics: Data was collected from the
medical record files in medical record rooms of the
aforementioned hospitals after receiving an official permission
from the authorities. Patients’ information and variables of
interest were collected and entered to the excel database
sheet but the patients’ identity was intentionally hidden for
ethical purpose and serial numbers were used instead.

Data analysis: Data was analyzed in SPSS version 26
using mean % standard deviation for continuous variables
and frequencies & percentages for categorical variables.
Logistic regression was run to see the effect of continuous
variables on AF and Chi square test was applied to see the
difference between categorical variables, furthermore, the
difference in medians of continuous variables were analyzed
between AF and sinus rhythm using independent samples
test. Statistical significance was set at P value less than 0.05.

Results

Demographics and baseline characteristics: The study
included 1416 known ACS patients (148 AF); 585 of whom
were male and 831 were female. Most patients in the study
were greater than 60 years of age and 53.3% patients had
elevated BMI (52.3%). Most patients came from the Kabul
city (55.9%) and low- income families (69.2%). Further patient
demographic characteristics are described in table 1.

Table 1.

Demographic Characteristic Frequency Percentage
Gender Male 585 41.3%
Female 831 58.7%
20-39 88 6.2%
Age Group 40-59 587 41.5%
60 and up 741 52.3%
Underweight 15 1.1%
Normal weight 646 45.6%
BMI Group Overweight 280 19.8%
Obese 475 33.5%
Poor 981 69.2%
Income Status Fair 351 24.8%
Good 84 5.9%

. Married 1325 93.6%
Marital Status Unmarried 91 6.4%
Religion Islam 1386 97.9%

Others 30 2.1%

Kabul City 792 55.9%
Region Kabul Districts 486 34.3%

Other Provinces 138 9.8%
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The mean age was 59+13 (22-95), the mean systolic
BP was 128+ 24 (60-210) mmHg, diastolic BP was 82+15
(40-125) mmHg, height was 1.7£0.08 (1.5-1.84) m, weight
was 75.5+14.8 (40-110)kg BMI was 26.1+4.6 (16.1-37.7),
CHA2DS2-VASc score was 2.3£1.3 (0-8), potassium was
4.2+0.64 (3-7.5) mEg/L, creatinine was 1.17+0.74 (0.4-5.8)
mg/dl, Hb was 13+ 2 (6.7-19.6) g/dl and the mean WBC
was 9600 + 3200 (3700-22900) /L.

AF predictors: With the increasing CHA2DS2-VASc
Score, the prevalence of AF significantly increased

specifically with CHA2DS2-VASc Score of 4 and up i.e.
atrial fibrillation prevalence being the least at CHA2DS2-
VASc Score 1 (6.9%) and the most at CHA2DS2-VASc
Score 8 (100%) in comparison to sinus rhythm (P <0.001,
95% CI 1.36-1.99). For more clarification the prevalence of
atrial fibrillation across different CHA2DS2-VASc Score is
shown in table 2. In fact, with CHA2DS2-VASc Score of 8
there was no sinus rhythm acute coronary syndrome case
and the prevalence of atrial fibrillation was 100% with the
mentioned score.

Table 2.
CHA2DS2-VASc score & AF.
95%Confidence interval
CHA2DS2- VASc Score Sinus Rhythm ~ AF Total P value
Lower upper
0 91.2% 8.8% 100%
1 93.1% 6.9% 100%
2 91.1% 8.9% 100%
3 91.7% 8.3% 100%
4 84.4% 156% 1005 <0001 136 199
5 72.9% 271% 100%
6 50.0% 50.0% 100%
7 0.0% 100% 100%

For more clear visualization, figure 1 shows the association between AF and CHA2DS2-VASc score.

AF

100%

27,10%
15,60%

8,80% 6,90% 8,90% 8,30%
1 2 3 4 5 6

CHA2DS2-VASC SCORE

Figure 1 Association between AF & CHA2DS2-VASc score

Figure 1 reveals that with the increasing CHA2DS2-
VASc score considerably from 4 and on the prevalence of

AF steeps.

The prevalence of AF across serum potassium groups
is shown in figure 2.

149




Original article

Science & Healthcare, 2021. (Vol. 23) 3

hyperkalemia - 13,70%

normal potassium 11,20%

0% 10% 20%

AF

30%

40% 50% 60% 70% 80%

Figure 2. AF & serum potassium levels.

As shown in figure 2, most AF cases occurred in patient
with hypokalemia (75.1% 2P value <0.001) followed by
hyperkalemia (13.7%) and normal potassium level (11.2%).

The prevalence of AF increased at higher WBC counts
as shown in figure 3.

50%
45%
40%
35%
30%
255
20%
15%
10%

4000-5500 G000-7300

21%
11%
0% =

B000-5300

WEC Count

AF

46%
14%
i =

10:000-11500 12000-13500 =14000

Figure 3. AF across WBC counts.

AF prevalence was higher in WBC count between
10000-11900 (46%) followed respectively by WBC count
6000-7900 (21%), 12000-13900 (14%), 8000-9900 (11%),
and 4000-5900 (2%) i.e. AF had strong correlation with
WBC count (pearson correlation 0.9, 2P value <0.001).

The means of CHA2DS2-VASc score, serum potassium
level and WBC count were different across AF and sinus

rhythm. In fact, mean CHA2DS2-VASc score and WBC
count were higher in the atrial fibrillation group compared to
sinus rhythm but the mean potassium level was lower in the
atrial fibrillation group compared to the sinus rhythm and the
differences were statistically significant (P value 0.001) as
shown in table 3.
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Table 3.
Comparison of means between AF & sinus rhythm.
AF predictor Mean + SD Meant SD minimum maximum P value
AF group sinus rhythm
CHA2DS2-VASc score 2.85+1.64 2.23£1.23 0 8 0.001
Serum potassium 3.83+0.66 4.28+0.62 3 7.5 0.001
WBC count 1040042900 9500+3200 3700 22900 0.001
Discussion by confounders. Second, the unavailability of holter monitoring

This was the first study conducted in the local hospitals
of Kabul city in Afghanistan on the predictors of atrial
fibrillation in patients with acute coronary syndrome.

The major finding of the study included the strong and
significant association between the three predictors such as
CHA2DS2-VASc score, serum potassium level and WBC
count with the prevalence or development of atrial fibrillation
in patients with underlying acute coronary syndrome
disease. As the CHA2DS2-VASc score increased, the
prevalence of AF increased accordingly and the difference
was significant at P value less than 0.001. Our finding is
supported by the finding of Aksoy et al. demonstrating that
higher CHA2DS2-VASc score predicted AF in ACS patients
[14]. The components of CHA2DS2- VASc Score [15] are
associated with elevated inflammatory response in patients
[164], and the mechanism and association of inflammation
are well known in the development of atrial fibrillation [16].

The reason why serum potassium is lower in patients
with myocardial ischemia is that Na-K ATPase pump is
activated by adrenergic stimulus in myocardial ischemia
resulting in hypokalemia [17]. And serum potassium level
was strongly correlated with AF i.e. the prevalence of atrial
fibrillation was high in the hypokalemic ACS patients which
is consistent with many studies in the literature [18-20].

WBC count was strongly correlated with the AF i.e. AF
prevalence was higher in higher counts of WBC and lower
in the lower WBC counts; which is in fact, consistent with
the finding of Framingham Heart Study and the
Atherosclerosis Risk in Community [21-22] and Boyrne et al
[23]. Moreover, in a study by Tran et al. high WBC count
later in the acute hospital stay is associated with increase in
the risk of AF development, and they claim that every 109
cells/L increase in WBC caused about 14% higher risk of
AF development. However, it is controversial with the
finding of a study conducted in Japan [24]. in fact, his idea
is supported by Byrne et al. who found a positive correlation
between a raised WBC count and elevated C- reactive
protein level [23] which is elevated in inflammatory
conditions.

Conclusion

Atrial fibrillation is the most common heart rhythm
disorder that is strongly and significantly associated with
increased CHA2DS2-VASc score, elevated WBC count and
low serum potassium level. Patients with these disorders
should be closely monitored and serum potassium level
should be kept over 3.5 mEg/L. A large cohort study is
needed to propose these tests for the screening purpose of
atrial fibrillation development in patients with acute coronary
syndrome.

Limitation
The study has a few limitations, first of which is the design
being cross-sectional in which the results may have been affected

may have caused the under estimation of atrial fibrillation cases
and finally the unavailability of the C-reactive protein test through
which we could make decision on linking the elevated WBC count
with the inflammatory process which is a mechanism of the atrial
fibrillation onset.
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