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Female Alcohalics. Electrocar diographic Changes and
Associated Metabolic and Electrolytic Disorders

Paulo Borini, José Henrique Imaca Terrazas, Arlindo Ferreira Junior, Romeu Cardoso Guimaraes,
Sabrina Bicalho Borini

Marilia, SP - Brazil

Objective - To identify the electrocardiographic
changes and their associations with metabolic and el ec-
trolytic changesin female alcoholics.

Methods - The study comprised 44 femal e al coholics
with no apparent physical disorder. They underwent the
following examinations: conventional electrocardiogra-
phy; serologictestsfor syphilis, Chagas disease, and hepa-
titisBand Cviruses; urinary pregnancy testing; hematime-
tricanalysis; biochemical measurements of albumin, fibri-
nogen, fasting and postprandial glycemias, lipids, hepatic
enzymes, and mar kersfor tissuenecrosisandinflammation.

Results - Some type of electrocardiographic change
wasidentified in 33 (75%) patients. In 17 (38.6%) patients,
mor e than one of the following changes were present: pro-
longed QTc interval in 24 (54.5%), changein ventricular
repolarizationin 11(25%), left ventricular hypertrophyin 6
(13.6%), sinusbradycardiain 4 (9.1%), sinustachycardia
in 3 (6.8%), and conduction disorder in 3 (6.8%). The pa-
tientshad elevated mean serumlevel s of creatine phospho-
kinase, agpartate aminotransferases, and gamma glutamyl
transferase, aswell as hypocal cemiaand low level s of total
cholesterol and LDL-cholesterol. The patientswith altered
electrocardiograms had a more el evated age, alower alco-
hol consumption, hypopotassemia, and significantly eleva-
tedlevelsoftriglycerides, postprandial glucose, sodiumand
gamma glutamyl transferase than those with normal elec-
trocardiograms. The opposite occurred with fasting glyce-
mia, magnesium, and alanine aminotransferase.

Conclusion - Theel ectrocar diographic changesfound
wereprolonged QTcinterval, changein ventricular repola-
rization, and left ventricular hypertrophy. Patientswith
normal and abnormal electrocardiograms had different
metabolic and electrolytic changes.
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In menand women, abusiveingestion of alcohol isas-
sociated witharterial hypertension 3, cardiac arrhythmias®,
and cardiac muscleimpairment with several structural and
functional abnormalities®?,

Myocardial |esions are expected to occur when the
daily alcohol consumptionisgreater than 80g for an appro-
ximate period of 10 years®. However, lower daily doses
(around 60g) for longer periods (approximately 25 years)
may cause dilated cardiomyopathy, arrhythmias, and car-
diac hypertensive disease >%°. A subgroup of chronic alco-
holicswith agreater sensitivity to development of hepato-
pathy, probably due to genetic reasons, exists. As such,
vulnerability to cardiac changes may al so depend on cons-
titutional predisposition .

Thefollowing mechanismshavebeen cited aspartici-
pating in the physiopathogeny of heart disease dueto al co-
hol: direct action of alcohol or itsmetabolitesonthecardiac
musclecausing inflammation and fibrosi s2, macro- and mi-
croangiopathic changes 34, electrolytic changes, partici-
pation of metabolic and nutritional factors*>'¢, and the
toxic effect of theadditivespresent in a coholic beverages'.
Deficiency inthiaminitself doesnot seemto bethe cause of
alcoholic cardiomyopathy 8, becauseit is associated with
low cardiac output and systemic vasoconstriction, while, in
the cardiomyopathy of beriberi, an elevated cardiac output
occurswith reduced peripheral vascular resistance®.

The increasing preval ence of female alcoholism
among us*® will certainly be a serious public health pro-
bleminthenear futurebecause of theincreasein morbidity
and mortality resulting from abusiveal cohol consumption.
If thecardiovascular problemsof mal eal coholism have not
been sufficiently studiedin Brazil, evenlesshasbeen done
inregard tofemal eal coholism. Women have been reported
to be more susceptible than men are to diseasesrelated to
chronic alcoholism, evenwheningesting alower amount of
alcohol. Thedifferencein susceptibility betweenthe sexes
hasbeen related to different proportions of body water and
fat 2 and different ratesof a cohol metabolism?2. Therefore,
women would be more susceptible than men inregard to
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cardiomyopathy and myopathy 5. Asymptomatic alcoholic
femaleshaveal ower gjection fractionand greater ventricu-
lar massthan do nonal coholic females®.

Themedical problemscaused by alcoholismareusual-
ly preceded by social and psychic problemsfor several
years. Conseguently, alcoholics admitted to specialized
unitsfor thetreatment of addiction compriseagroup diffe-
rent from those admitted to clinical hospitalsfor thetreat-
ment of physical problems. Most studies on the cardiac
changesin chronic alcoholics assess the | atter group of al-
coholics, ie, patientswith evident clinical manifestations.
The information about the changes occurring when the
symptomsare not evident or arevery mildisscarce.

This study aimed at assessing the frequency and type
of electrocardiographic changesin chronic a coholic pa-
tientswith no manifestation of previous heart disease and
at detecting the metabolic and el ectrolytic changesassocia-
tedwiththem.

Methods

According to the principles of the Helsinki Declara-
tion and after informed written consent, femal e patients
diagnosed with alcoholism (IDC-101997) 2 and admitted to
apsychiatric hospital (Hospital EspiritadeMarilia, HEM)
from October 1993 to September 1994 werestudied.

The patientscamefrom the Center of First Assistance
and Triageof theHospital de Clinicasof theMedical School
of Marilia, where they underwent clinical and psychiatric
examinationsand were considered suitablefor the psychia-
trictreatment at theHEM, becausethey had norelevant or-
ganic problems. Within thefirst 24 hours after hospital ad-
mission, the patientsonceagain underwent acompleteclini-
cal examination and wereconsidered clinically asymptoma-
tic with no evidence of hepatic, renal, cerebral, or cardiac
dysfunction. Information wasgathered after the phase of al-
coholicintoxicationthrough aninterview based onamedi-
cal form comprising, among other items, psychiatricand cli-
nical anamnesis?*. At the time of hospital admission, the
patients were using alcohol exclusively, and none of them
had used any medication or other licit orillicit druginthe 30
days preceding hospitalization.

Bloodfor laboratory testswascollected withinthefirst
24 hours of admission after a 10- to 12-hour fast and no
pharmacol ogical therapy. Thefollowing laboratory tests
wereperformed: qualitative serology for syphilis, Chagas
disease, and hepatitis B and C viruses, serum levels of he-
moglobin, albumin, fibrinogen, lipids, fasting and postpran-
dial glycemias, electrolytes, creatine phosphokinase, lactic
dehydrogenase, and hepatic enzymes; and the urinary
pregnancy test.

Conventiond electrocardiogramsat rest wererecorded
withtheFUNBEC - ECG 4 deviceand wereinterpreted by 2
cardiologists. Whenthey disagreed, athird cardiol ogist was
consulted. TheQT interval wasmeasured fromthebeginning
of the QRS complex to the end of the T wave. Whenthe U
wavewaspresent, the QT interval was measured at thenadir
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of thecurvebetweenthe T and U waves. Theduration of the
QT interval wascal culated usingthe Bazett formulainthe D2
lead and was considered altered for women when thevalue
foundfor QTcwasgreater than 440 ms?2,

Systemic blood pressure was measured on hospital
admission and on subsequent dayswith amercury sphyg-
momanometer ontheleft upper limb with the patient seated.
Thefirst andlast Korotkoff soundswere used to determine
systolic and diastolic blood pressure, respectively. Three
measurementsweretaken at 1-minuteintervalsinthemor-
ning, afternoon, and evening periods for 5 consecutive
days. The mean of the 3 measurementsin each period was
considered the blood pressure value in the period, and the
mean of thevaluesobtained inthe 3 periodswasconsidered
the patient’ s blood pressure. Arterial hypertension was
diagnosed according to the criteria of the Joint National
Committee (JNC VI) 7 when systolic blood pressure was
>140 mmHg and diastolic blood pressurewas=90 mmHg.
Thepatientswhoseblood pressurelevelsnormalizedinthe
first 5 days subsequent to hospital admission were called
hypertensive/normotensive, and those who remained hy-
pertensive beyond that period were called hypertensive/
hypertensive.

Of the 100 patients hospitalized in the period studied,
17 did not take part in the study for different reasons
(symptoms or signs of the syndrome of dependence on the
occasion of clinical examination, early hospital discharge,
patient’ s transferences, and evasions) and the following
wereexcluded fromthestudy: patientswith positiveserolo-
gy for syphilis(n=4), for Chagas' disease(n=38), andfor he-
patitisB and C (n = 6), patients with a positive pregnancy
test (n=4), patientswho had received hypertonic glucose,
thosewho had received fluid and el ectrolyte repleni shment
and other medi cations during hospitalization (n=12), and
patientswith incompletelaboratory tests(n=5).

The sample of thiscomparative cross-sectional study
comprised 44 patients divided into 2 groups based on the
presence or absence of electrocardiographic changes.

Dataare presented asmean + standard deviation. The
statistical comparisonswereperformed withthechi-sguare
test with the Yates correction or the 2-tailed Fisher test for
qualitative variables and the Student t test for quantitative
variables. The 95% confidenceintervals(Cl) areshownfor
some data. The significance level of 5% was adopted for
statistical analysis. Datawere processed and analyzed
using Epi-Info 6.0 statistical software.

Results

The demographic characteristics, alcoholism and
smoking pattern, andthe characteristicsof systemicarterial
hypertension are shown in table . Onetype of electrocar-
diographic changewasidentified in 33 (75%) patients, 17
(38.6%) of whom had more than 1 change. The most fre-
guent changes present in 50% of the hypertensive/hyper-
tensive patientsand in only 8.3% of the hypertensive/nor-
motensive patients were prolonged QTc interval (54.5%),
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Table | - Demographic characteristics, pattern of alcoholism and
smoking, and characteristics of systemic arterial hypertension of
female alcoholics with no previous cardiovascular disease

%
Mean age (years) 414+34
Color
White 30 68.2
Black 9 20.5
Mulatto 5 11.3
Mean pure alcohol 334+ 81
consumption (grams/day)
Mean duration of 18+ 39
consumption (years)
Smoking
No 12 27.3
Yes 32 72.7
Systemic arterial blood pressure
Normotensive patients 22 50
Systolic blood pressure 11.3+0.6
Diastolic blood pressure 74+0.2
Hypertensive/normotensive patients 12 27.3
Systolic blood pressure 152+ 0.5
Diastolic blood pressure 9.6+0.3
Hypertensive/hypertensive patients 10 22.7
Systolic blood pressure 16.4 + 0.6
Diastolic blood pressure 10.6 + 0.5
Electrocardiogram
Without changes 11 25
With changes 33 75

ventricular repolarization changes (25%), and | eft ventricu-
lar hypertrophy (13.6%). The prolonged QTc interval was
associated with ventricular repol arization changesin 8 pa-
tients(18.2%) and | eft ventricular hypertrophy in 5 (11.4%)
(tab. I1). Arteria hypertension did not influencethe preva-
lencesof prolonged QTcintervalsand ventricular repolari-
zation changes.

The patients with and without el ectrocardiographic
changeshad hypocal cemiaand mean serum level sof creati-
ne phosphokinase, aspartate aminotransferase, and gamma
glutamyl transferase abovethenormal limits.

Hypopotassemiawas observed only in patients with

Table |1 — Electrocardiographic changes in female alcoholics with no
clinical manifestations of cardiovascular disease
Electrocardiographic changes n° %

| - Changes considered in isolation
Prolonged QT interval 24 54.5
(QTc > 440 milliseconds)
Changes in ventricular repolarization (CVR) 11 25
Left ventricular hypertrophy (LVH) 6 13.6
Sinus bradycardia (SB) 4 9.1
Sinus tachycardia (ST) 3 6.8
Left anterior superior 2 45
hemiblock (LASH)
Nodal inferior rhythm (NIR) 1 2.3

I - Association of changes
Prolonged QTc + CVR 8 18.2
Prolonged QTc + LVH 5 11.4
Prolonged QTc + ST 2 4.5
Prolonged QTc + SB 1 2.3
Prolonged QTc + LASH 1 2.3
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abnormal electrocardiograms, and elevationinaanineami-
notransferasewasfoundinthosewith normal electrocardio-
grams(tab. 111).

The patientswith abnormal electrocardiograms com-
pared withthosewith normal electrocardiogramshad amore
eevatedmeanage(P=0.001; 95%Cl of 2.89-10.91); alower
daily alcohol consumption (P = 0.005; 95% CI of 32.32 -
165.68); and more elevated serum levels of triglycerides
(P=0.001; 95%Cl of 16.03—51.37), postprandial glycemia
(P=0.001; 95%Cl of 15.45—-53.54), and sodium (P=0.001;
95% Cl of 1.4—4.6). Theopposite occurred with thefollo-
wing levels: fasting glycemia (P=0.001; 95% ClI of 4.95—
12.25), magnesium (P=0.034; 95%Cl of 0.02—0.58), aspartate
aminotransferase (P=0.018; 95%Cl of 1.75—-17.25), danine
aminotransferase (P=0.001; 95% CI of 8.08 —25.92), and
gammaglutamyl transferase (P=0.001; 95% CI of 21.39—
61.01). No correlation was observed between the serum le-
velsof gammaglutamyl transferase and daily alcohol con-
sumption (r=0.15; F=0.85,95%Cl of -0.29t00.33) (tab. I11).

Therelationsbetweentotal cholesterol and HDL -cho-
lesterol were3.45(174.1/50.4) inthegroupwithnormal elec-
trocardiographicfindingsand 3.37 (177.3/52.6) inthegroup
with abnormal el ectrocardiographicfindings.

Smokingwasnot asignificantinfluenceintheoccurren-
ce of electrocardiographic findings. The similarity between
thelevel sof hemogl obinanda buminin patientswith abnor-
mal and normal electrocardiographic findings suggest that
nutritional factorsplayed nosignificant roleintheoccurrence
of thee ectrocardiographic abnormalities(tab. I11).

Discussion

Electrocardiographic abnormalitiesarecommonin
alcoholism. Atrid fibrillationfollowed by atrial flutter and
ventricular extrasystolesarethe most frequently found ab-
normalities. In addition, atrioventricular conduction disor-
ders, mainly first-degree atrioventricular block, bundle-
branch block, left ventricular hypertrophy, and repolariza-
tion abnormalities are common electrocardiographic
findings 12282,

In this study, the most frequent electrocardiographic
changeswereprolonged QT interval, ventricul ar repol ariza-
tion changes, and signsof | eft ventricular hypertrophy, follo-
wed by rhythm abnormalities and conduction disorders of
the cardiac stimulus. Unlike other studies, we found no ar-
rhythmias. Even not considering the QT interva change, an
abnormality not usually assessed on routinereadingsof elec-
trocardiograms, the rate of electrocardiographic abnorma-
litieswasgreater inthe al coholic patients (61% x 45%) than
that observed in an epidemiological study conducted in an
open population comprising individual s aged between 18
and 65 years, individual swith heart di sease not excluded®.

The observation that the mean ages of thefemale pa-
tientswith abnormal el ectrocardiographi cfindings, particu-
larly those with a prolonged QT interval and changesin
ventricular repolarization, were significantly greater than
those of the patientswith normal el ectrocardiographicfin-
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Table 111 - Comparisons between variables of chronic female alcoholics with and without electrocardiographic changes

Variable Without change With change P
n=11 n=33

Age (years) 362+ 11 431+ 22 0.001
Mean consumption of pure alcohol (g/day) 409 + 119 310+ 86 0.005
Duration of consumption (years) 182+ 7.8 186+ 35 NS
Smokers (tobacco) 8 (72.7) 24 (72.7) NS
Arterial hypertension 4 (66.4) 12 (36.4) NS
Hepatomegaly 5 (45.5) 23 (69.7) NS
Splenomegaly 3(27.2) 11 (33.3) NS
Hemoglobin (11.9 to 16.3 g/dL) 138+ 0.5 136+ 1.2 NS
Albumin (3.5 to 4.8 g/dL) 39+ 05 36+ 0.7 NS
Fibrinogen (180 to 400 mg/dL) 2875+ 44 3088+ 32.9 NS
Prothrombin time (80 to 100%) 934+ 6.9 90.7+ 6.8 NS
Total cholesterol (200 to 239 mg/dL) 1741+ 14.8 1773+ 29 NS
LDL-cholesterol (130 to 159 mg/dL) 104.3 £ 19.9 101.2 + 20.8 NS
HDL-cholesterol (desirable > 35 mg/dL) 504+ 8.2 526+ 7.5 NS
Triglycerides (£ 160 mg/dL) 96.8+ 25 130.5+ 25.2 0.001
Fasting glycemia (70 to 110 mg/dL) 796+ 7.7 71+ 41 0.001
Postprandia glycemia (70 to 110 mg/dL) 746+ 3.2 1091+ 31 0.008
Creatine phosphokinase (10 to 70 U/L) 946+ 85 780+ 38.4 NS
Lactic dehydrogenase (100 to 200 U/L) 180.2 £ 52.6 166.5+ 13.9 NS
Sodium (138 to 146 mEg/L) 1383+ 43 1413+ 1 0.001
Potassium (3.6 to 5.5 mEq/L) 36+ 03 33+ 03 0.006
Calcium (8.8 to 11.0 mg/dL) 83+ 0.6 81+ 05 NS
Phosphorus (2.5 to 4.8 mg/dL) 31+ 06 33+ 0.2 NS
Magnesium (1.9 to 2.5 mEg/L) 25+ 06 22+ 03 0.03
Aspartate aminotransferase (8 to 29 U/L) 39.7+ 18.2 302+ 75 0.02
Alanine aminotransferase (2 to 33 U/L) 387+ 24.1 217+ 55 0.001
Alkaline phosphatase (13 to 45 U/L) 301+ 17.4 337+ 64 NS
Gamma glutamy! transferase (4 to 18 U/L) 32.7+ 205 739+ 30.2 0.001
Data within parentheses indicate the normal range for the methods used.

dings, isin accordance with that observed in nonalcoholic
persons. The prevalence of depolarization and repolariza-
tion changesincreases with age, independently of alcohol
consumption. Asthe mean age of the patientswith electro-
cardiographicabnormalitieswasrel atively low, it seemsun-
likely that age wasthe factor responsible for the changes.
Thefact that theal cohol intakeof patientswith abnor-
mal el ectrocardiographic findingsislower than that of pa-
tientswith normal el ectrocardiographicfindingsduring ap-
proximately equal periodssuggeststhat individual differen-
cesexist inthe vulnerability to the noxious effects of alco-
hol. Thisimpression wasreinforced by the different beha-
viors of several substances, such astriglycerides, glucose,
hepatic enzymes, and some el ectrolytesin patients with
normal and abnormal electrocardiograms. Theserumlevels
of triglyceridesin patientswith el ectrocardi ographic abnor-
malitiesweregreater than thosein patientswith normal elec-
trocardiograms. Prospective studies have established that
hypertriglyceridemiaisarisk factor for vascular disease,
mainly coronary heart disease, in both sexes®. Inour study,
except for the changesrel ated to ventricul ar repolarization,
no other electrocardiographic abnormality suggestive of
myocardial ischemiawasfound. Itisworth noting that el ec-
trocardiography at rest isaprocedurewith low specificity
for the diagnosis of ischemic heart disease. The protective
effect provided by a cohol ingestedintheform of alcoholic
beverages® could depend on several factors, suchasanin-
creasein HDL-cholesterol levels, inhibition of platel et ag-

gregation, increased serumfibrinolytic activity, and apossi-
bleincreaseininsulin sensitivity. Themajor protectivefac-
tor could betheincreasein HDL-cholesterol levels®. High
HDL-cholesterol levels(50to0 60 mg/dL ) areassociated with
alow risk for coronary artery disease, andal1%reductionin
thislipidfractionincreasestherisk for thedisease by 3% .
In our study, the patients with and without electrocardio-
graphic changes had mean HDL -cholesterol levels above
50 mg/dL. In addition, the mean level s of total cholesterol
and L DL -cholesterol remained withinthenormal rangeand
below the levels considered risky for artery disease. A
higher risk for coronary artery diseaseisestimated to occur
whentheratio betweentotal cholesterol and HDL -choleste-
rol isgreater than’5%. In our study, that ratiowassimilar for
thegroupswith and without el ectrocardiographi c abnorma-
lities(3.37 and 3.45, respectively), far below thevalueof risk.

The differences observed in fasting and postprandial
glycemiasaccording to the presence or absence of electro-
cardiographic abnormalitiesaredifficult toanalyze. Glyce-
mia control does not only depend on insulin and glucagon
secretion, but also on adrenergic, cholinergic, and possibly
peptidergic mechanisms %, during the phase of alcohol
withdrawal, when plasma concentrations of aldosterone,
norepinephrine, epinephrine, and cortisol increase ¥, and
manifestations of increased sympathetic nervous system
activity occur %,

Theprevalenceof hypocal cemia, aconditioninwhich
increased muscleirritability occurs, wassimilar in patients
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withand without el ectrocardiographi c abnormalities. Hypo-
potassemiawasobserved exclusively in patientswith el ec-
trocardiographic abnormalities, but it was only significant
in patientswith prolonged QT or ventricular repolarization
changes. Only patients with prolonged QT had hypomag-
nesemia, but in alcoholicsadepressed T wave and prolon-
ged QT interval may berelated to hypopotassemiaand hy-
pomagnesemia. Althoughlow level sof potassiumand mag-
nesium have been associated with a greater prevalence of
ventricular arrhythmias®, thiswas not observed in our
study.

Aminotransferases and gamma glutamyl transferase
have different behaviors according to the presence or ab-
senceof electrocardiographic changes. Whiletheserum|e-
vels of both aminotransferaseswere significantly lower in
patients with electrocardiographic changes, the level of
gammaglutamyl transferasewasmoreelevated. Itisworth
emphasizing that no correl ation was observed between the
serum|evelsof gammaglutamy! transferaseand daily al co-
hol consumption.

The prevalences of hepatomegaly and splenomegaly
were similar in women with and without el ectrocardiogra
phic changes, assuming that the extension of the QT inter-
val inal coholicsdoesnot depend on theautonomic cardiac
function, but isrelated to the severity of the hepatopathy 4
or tothesimplepresence of portal hypertension, regardless
of thedegree of hepatic dysfunction . In our study, the ab-
sence of symptoms and signs of hepatic dysfunction and
portal hypertension, the absence of abnormalitiesin the
biochemical testsassessingliver function (albumin, fibrino-
gen, and prothrombintime), aswell asthe presence of nor-
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mal serum levels of alanine aminotransferase (the enzyme
that most reliably indicateshepaticlesions) in patientswith
abnormal e ectrocardiogramssuggest that thechangeinthe
QT interval depends on factors other than the existence of
hepatopathy and portal hypertension.

Approximately 50% of the patientsin our study had ar-
terial hypertension on hospital admission, but only 22.7%
remained hypertensivein the subsequent days. An electro-
cardiographic change suggestive of ventricular hypertro-
phy was present in 50% of the hypertensive/hypertensive
patientsand in only 8.3% of the hypertensive/normotensi-
ve patients.

Creatine phosphokinase, theenzymethat isalteredin
lesions of several tissues, especially the skeletal and
smooth muscles, was el evated in patientswith and without
electrocardiographic changes. Inalcoholics, theseenzyme
changes have been attributed to changes in skeletal
muscles 4243,

The association between smoking and alcoholismis
very frequent 445, Alcohol and tobacco may interact inthe
production of hepatic changes*. However, inthisstudy, no
influence of smokingintheprevalenceof el ectrocardiogra-
phic changes was observed.

Theresults of our study suggest that electrocardio-
graphy, anoninvasivemethod availablein almost all medi-
cal facilities, should bepart of the preliminary assessment of
alcoholics.
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