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ALCOHOLISM REMAINS one of  the most common and de- 
vastating problems that the general internist en- 
counters  in both  ambulatory and hospital settings. This 
paper  reviews alcohol  syndromes withdrawal,  includ- 
ing their  pathophysiology,  clinical presentation, and 
management.  We at tempt  to help  the physician who  
faces decisions about  how to manage alcohol with- 
drawal in an outpat ient  setting, when  and whom to 
admit to the hospital, and how to manage the more  
severe withdrawal syndromes and related complica- 
tions. Although most alcoholics can be withdrawn from 
alcohol with little or no drug therapy as outpatients  or 
in detoxification centers, we focus on the more serious 
alcohol withdrawal syndromes requiring hospital ad- 
mission. In addition, we hope  to encourage the pr imary 
care physician to consider withdrawal as only  the initial 
phase of  ongoing treatment and support  of  the alco- 
holic  patient.  

Of  the 1.2 mill ion patients hospitalized annually 
in this country  for manifestations of  alcohol  abuse, ap- 
proximately  5% will develop del i r ium tremens. L2 
Using these figures, approximately  60 ,000  patients 
will  exper ience  del ir ium tremens (and a much  larger 
number  will  exhibi t  minor  withdrawal symptoms) 
yearly. While in the past the mortal i ty rate from delir- 
ium tremens has been  as high as 20%, 3 current  appro- 
priate t reatment may reduce  mortali ty to 1%, resulting 
in 600  to 9 ,000 deaths annually that can be at tr ibuted 
direct ly to alcohol withdrawal.  At our  institution there 
were  56 patients discharged with a diagnosis of  delir- 
ium tremens be tween November  1986 and June 1988. 
Of  these patients, three died, for  a mortal i ty rate o f  5%. 

PATHOPHYSIOLOGY OF 
ALCOHOL WITHDRAWAL 

In the 1960s Victor and Wolfe proposed  that the 
hypomagnesemia and respiratory alkalosis commonly  
observed during earlywithdrawal  might be of  et iologic 
importance in the alcohol withdrawal syndrome. 4 Sub- 
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sequent  studies have not  suppor ted  the hypomagnese- 
mia hypothesis, as low magnesium levels are not  always 
present  in the serum or cerebrospinal  fluid (CSF) of  
patients withdrawing from alcohol.5, 6 The respiratory 
alkalosis described by Wolfe and Victor is probably the 
result rather than the cause of  generalized arousal. 
Other  proposed but  unsuppor ted  etiologies for the al- 
cohol  withdrawal syndrome have included hypovita- 
minosis, exogenous  toxins from various alcoholic  bev- 
erages, and endogenous  toxins f rom liver failure. 5 

Kalant has suggested that withdrawal symptoms 
result from an acquired tolerance of and a physical 
dependence  on alcohol.  7 Physical dependence  can be 
operat ionally defined as the biochemical  or biophysi- 
cal abnormalities that develop progressively during 
chronic  alcohol administration. Tolerance refers to the 
alcoholic 's  need to consume more alcohol to obtain 
the desired effect. The withdrawal reaction consists of  
the signs and symptoms that develop as the b lood alco- 
hol level decreases. These manifestations are general ly 
opposi te  in nature to the pr imary central nervous sys- 
tem (CNS) depressant effect o f  the drug. Kalant's model  
of  withdrawal views the body as a physiological system 
which  adapts to the cont inuous CNS depressant effects 
of  alcohol through a compensatory  increase in neuro- 
nal activity. When the b lood alcohol level falls, the 
chronic  adaptive mechanisms produce  a state of  gener- 
alized CNS a r o u s a l .  7 t °  Alcohol 's diffuse effects on the 
brain are med ia t edby  interactions with the const i tuent  
lipids and proteins of  cell  membranes.  This generalized 
effect on neurons differs from opiates and benzodiaze- 
pines, which act on specific receptors  located in the 
specific areas of  the brain. Alcohol- induced changes in 
cell  membranes exer t  a depressant effect on  neuronal  
excitability, impulse conduct ion,  and transmitter re- 
lease. Alcohol also reduces neuronal  activity resulting 
in decreased neuronal  oxygen utilization, adenosine 
tr iphosphate (ATP) turnover,  and neurotransmit ter  re- 
lease. During chronic  alcohol  ingestion, poor ly  under- 
s tood compensatory  changes appear  to offset these de- 
pressant effects on the brain. When alcohol intake is 
abruptly discont inued or b lood and CNS levels rapidly 
decrease, the compensatory  changes can p roduce  signs 
of  CNS overactivity such as seizures, hallucinations, 
and delirium. 9 

Much recent  research has been  di rected at the bio- 
chemical  mediators of  the withdrawal response, yet  the 
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exact  mechanisms have not  been  fully clarified: In- 
creased levels of  p lasma norep inephr ine  and its me- 
tabolite,  3-methoxy-4-hydroxyphenylglycol  (MHPG), 
have been  demonst ra ted  in subjects wi thdrawing f rom 
alcohol.  11, 12 There is ev idence  that increased norepi-  
nephr ine  levels are due to decreased inhibi tory activity 
of  alpha-2 receptors  on presynapt ic  neurons.  There  are 
also complex  alterations in the funct ion of  the hypotha-  
lamic-pituitary-adrenal  axis. 13 Serotonin may be  in- 
volved in the deve lopmen t  of  to lerance and craving for 
alcohol.  Impa i rmen t  of  normal  serotonergic  nerve 
funct ion in exper imenta l  animals increases their  pref- 
e rence  for alcohol.  Investigators have descr ibed varied 
levels of  serotonin in the brain during alcohol  adminis- 
tration; however ,  it seems that there  may  be a shift in 
the usual degradat ion pathway, wh ich  leads to the for- 
mat ion of  biological ly active products  that increase 
craving for alcohol.  14, 15 

Gamma-aminobutyr ic  acid (GABA) is thought  to 
be  an inhibi tory neurot ransmit ter  th roughout  the 
brain. Acute alcohol  intoxicat ion potent ia tes  GABA's 
inhibi tory effect; however ,  during withdrawal ,  the ac- 
tivity of  cortical  GABA neurons  is reduced.  Barbiturates 
and benzodiazepines  have binding sites in the GABA 
recep tor  complex .  Their  wi thdrawal  may p roduce  
symptoms  similar to a lcohol  withdrawal.  14-16 

Metabolic byproducts  of  a lcohol  metabol i sm may  
play a role in p romot ing  alcohol  consumpt ion  and in 
subsequent  withdrawal .  For example ,  aceta ldehyde has 
been  found to sharply enhance  voluntary  drinking of  
alcohol  in some laboratory animals. 14 Aldehydes can 
also react  wi th  biogenic  amines,  such as neurotransmit-  
ters, to form active products  such as tetrahydroisoquin-  
olines (TIQs).  One TIQ is the biological  p recursor  of  
morph ine  and could  therefore  cont r ibute  to the addic- 
tive proper t ies  of  alcohol.  Infusion of  certain TIQs into 
the brain of  rats has been  shown to cause a marked  
increase in alcohol  c o n s u m p t i o n )  4, 15, 17 When  acetal- 
dehyde reacts wi th  serotonin,  a p roduc t  cal led tetrahy- 
dro-beta-carbolines,  wh ich  is longer-acting than TIQs, 
is formed.  This c o m p o u n d  also enhances  alcohol  con- 
sumpt ion  in rats. 14, 15, 17 

It  appears  that mul t ip le  mechanisms  are responsi- 
b le  for the deve lopmen t  of  a lcohol  to lerance and sub- 
sequent  withdrawal  symptoms.  The significance and 
exact  roles of  many  of  the b iochemica l  changes in alco- 
hol ism and withdrawal  have yet  to be  elucidated.  

ACUTE INTOXICATION VERSUS WITHDRAWAL 

Physicians inexper i enced  in treat ing alcohol-re- 
lated p rob lems  may have difficulty dist inguishing be- 
tween  acute alcohol  intoxicat ion and alcohol  with- 
drawal. Alcohol intoxicat ion is character ized by  one  or 
more  of  the following: relaxation, sedation, euphoria ,  
ataxia, r educed  inhibitions, m e m o r y  loss, poo r  judg- 
ment ,  variable moods,  nausea, vomit ing,  obtundat ion,  
and coma. Acute intoxicat ion rarely causes an idiosyn- 

cratic exci tat ion response.18 The b lood  alcohol  level is 
usually more  than 100 mg /d l  in acute intoxicat ion 
whereas  it is e i ther  zero or falling in alcohol  with- 
drawal. In the wi thdrawal  state, the a lcohol ic  is hyper- 
vigilant, easily startled, and hypervent i la t ing in con- 
trast to be ing ob tunded  in the state of  acute 
intoxication.  Higher  b lood  levels of  a lcohol  will  be  
requi red  to p roduce  acute intoxicat ion in alcoholics  
than in occasional  drinkers because  of  the increased 
metabol ism of  ethanol  in chronic  alcoholics.  The fol- 
lowing case is an example  of  a pat ient  in acute alcohol  
intoxication.  

J.T. was a 100-pound, 21-year-old black female who had 
consumed little alcohol in her life. At a party her boy- 
friend encouraged her to drink heavily. She was brought 
to the emergency room when she became comatose. She 
suffered a respiratory arrest requiring mechanical venti- 
lation. Her blood alcohol level was 400 mg/dl. Twelve 
hours after admission she began to wake up. After 18 
hours she was extubated. She was discharged 48 hours 
after admission with no signs of alcohol withdrawal. 

This case illustrates that an acute  alcohol  overdose 
can cause severe obtundat ion  and respiratory suppres-  
sion. 19 With respiratory suppor t  in the intensive care 
unit,  she recovered  wi thou t  sequelae.  

In some c i rcumstances  it may be more  difficult to 
distinguish acute intoxicat ion f rom withdrawal.  This 
may occur  w h e n  withdrawal  develops  in a pat ient  w h o  
is in hepat ic  encephalopathy.  This pat ient  will  be  con- 
fused and lethargic as in acute intoxication,  however ,  
the pat ient ' s  b lood  alcohol  level will  be  low and the 
ammonia  will  be  high. This pat ient  may also have aster- 
ixis, hepatomegaly,  and ascites. Acute a lcohol  intoxi- 
cation may be  difficult to distinguish f rom alcohol  
wi thdrawal  w h e n  the fol lowing coexist ing compl ica-  
tions occur:  head injury, us e of  mul t ip le  drugs in addi- 
t ion to alcohol ,  pancreatit is,  and hypoglycemia .  A thor- 
ough  history f rom the pat ient ' s  friends or  relatives in 
addit ion to the physical  exam and appropr ia te  labora- 
tory tests will  he lp  the physician dist inguish be tween  
a lcohol  intoxicat ion and wi thdrawal  in unclear  
situations. 

CLINICAL WITHDRAWAL SYNDROMES 

Once  addicted,  the a lcohol ic  enters a cycle of  
drinking to avoid the uncomfor tab le  symptoms  of  early 
alcohol  withdrawal .  He or she treats wi thdrawal  on a 
daily basis through cont inued  alcohol  consumpt ion .  2° 
The amount  of  a lcohol  required  to avoid wi thdrawal  
gradually increases as to lerance develops.  When  some- 
thing occurs  to keep  the a lcohol ic  f rom drinking, such  
as an infection, gastritis, or a lack of  money,  wi thdrawal  
symptoms  may b e c o m e  more  p rominen t  and may de- 
ve lop  into one of  the more  severe a lcohol  wi thdrawal  
syndromes.  

There  is, unfortunately,  no uni form system for 
classifying the more  serious alcohol  wi thdrawal  syn- 
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FIGURE 1. Characteristics of alcohol withdrawal. 

dromes,  wh ich  are the focus of  this paper .  The Ameri- 
can Psychiatric Association's Diagnostic and Statistical 
Manual, 3rd edition, Revised (DSM III-R) lists nine al- 
cohol-re la ted syndromes including seven alcohol-in- 
duced  organic mental  d i sorders )  9 Three of  these dis- 
orders  that result  f rom alcohol  wi thdrawal  are 
uncompl ica ted  alcohol  withdrawal,  a lcohol  with- 
drawal del ir ium, and alcohol  hallucinosis.  Withdrawal  
seizures are ment ioned  in the text  of  DSM III-R but  are 
not listed as a separate,  alcohol-related disorder.  

Most clinical references  classify wi thdrawal  syn- 
dromes  by  t ime (early and late) and severi ty (minor  and 
major) .  1924 Early wi thdrawal  refers to the symptoms  
and signs that deve lop  dur ing the first 24 to 48 hours  
after alcohol  consumpt ion  has significantly decl ined or 
ceased. Condit ions arising more  than 48 hours  after 
cessation are classified as signs of  late withdrawal.  Se- 
ver i ty  is more  difficult to descr ibe and categorize.  Sev- 
eral withdrawal  severi ty scales have been  deve loped  for 
research purposes  but  have found litt le accep tance  in 
clinical pract ice.  24, 25 The two pivotal  measures  of  se- 
ver i ty  are the degree  of  au tonomic  hyperact ivi ty  and 
the presence  or absence of  del i r ium. In all classifica- 
t ion systems, de l i r ium t remens  is clearly dist inguished 
as a late and major  wi thdrawal  syndrome.  26, 27 Alco- 
holic hallucinosis and a lcohol  withdrawal  seizures are 
usual ly inc luded wi th  the early or minor  wi thdrawal  
syndromes,  but  some authors  place  them in a category 
of  in termediate  severi ty or  prefer  to descr ibe them as 
distinct, clinical syndromes.  2~'24 Whatever  classifica- 
t ion system is used, it is wide ly  accep ted  that a lcohol  
wi thdrawal  is a clinical syndrome that evolves over  
t ime and forms a con t inuum of  severity f rom the earlier, 
mi ld  symptoms  to the later and more  severe physio- 
logic changes of  del i r ium t remens  (Fig. 1). It is also 
clear  that a l though many  patients  expe r i ence  some de- 

gree of  early or  minor  withdrawal ,  only  a small minor i ty  
enter  the more  severe and later stages. 

Clinical descript ions of  severe alcohol  wi thdrawal  
first appeared  in the early 19th century  in the case 
descript ions of  Sutton. His observat ions were  vivid and 
still relevant  today, as this excerp t  zs shows: 

It is preceded by tremors of the hands, restlessness, irreg- 
ularity of thought, deficiency of memory, anxiety to be in 
company, dreadful nocturnal dreams when the quantity 
of liquor through the day has been insufficient; much 
diminution of appetite, especially an aversion to animal 
food; violent vomiting in the morning and excessive per- 
spiration from trivial causes. Confusion of thought arises 
to such height that objects are seen of the most hideous 
forms, and in positions that it is physically impossible 
they can be so situated; the patient generally sees flies or 
other insects; or pieces of money, which he anxiously 
desires to possess . . . .  

A systematic s tudy of  severe alcohol  wi thdrawal  
was not  pub l i shed  until  19 53, w h e n  Victor and Adams 
repor ted  their  observations of  286 consecut ive  patients  
admit ted  to an inner-city hospital  for neurologic  com- 
pl icat ions of  a lcohol  consumpt ion .  2 Their  findings 
were  suppor ted  in 1955 by  Isbell  et al . 's  s tudy of  ten 
fo rmer  morph ine  addicts w h o  were  given large quanti- 
ties o f  ethyl a lcohol  for seven to 87 days and then  were  
wi thdrawn abrupt ly  f rom it wi thou t  sedation. 29 Men- 
delson and LaDou pe r fo rmed  similar  studies in 1964 on 
ten chronic  a lcohol ics  w h o  were  wi thdrawn f rom alco- 
hol after three weeks  of  daily alcohol  consumpt ion .  3° 
These studies provide  m u c h  of  the foundat ion for the 
clinical descript ions of  a lcohol  wi thdrawal  and are in- 
c luded  in the fol lowing discussion. 

Early or Minor Alcohol Withdrawal 

Early wi thdrawal  p roduces  a constel lat ion of  
symptoms  and signs that vary wi th  the intensity and 
durat ion of the pat ient ' s  pr ior  consumpt ion  of  alcohol.  
Symptoms may a p p e a r  wi th in  eight hours  of  the pa- 
t ient ' s  last drink and may arise before  the b lood  alcohol  
level has re turned to zero. Early wi thdrawal  was ob- 
served in more  than 80% of  the patients  s tudied by  
Victor and Adams. 2 The c o m m o n  morning  hangover  
may represent  the mildest  fo rm of  withdrawal ,  devel- 
op ing  after drinking has been  in ter rupted  for eight  to 
12 hours  by sleep.  The morn ing  eye-opener  may  repre-  
sent the a lcohol ic ' s  a t t empt  to treat this early with- 
drawal symptom,  thus avoiding progression to the more  
uncomfor tab le  symptoms  that follow. After 12 hours o f  
abst inence,  the untreated pat ient  may compla in  of  in- 
creasing jitters or  shakes and have an intense craving to 
resume intake of  alcohol.  Other  symptoms  of  early or  
minor  wi thdrawal  include insomnia,  vivid dreams,  anx- 
iety, anorexia,  nausea, vomiting,  paroxysmal  sweating, 
weakness,  and myalgias. The intensity of  the symptoms  
peaks be tween  24 and 36 hours,  at wh ich  t ime the 
pat ient  often appears  agitated, irritable, and hypervigi-  



JOURNAL OF GENERAL INTERNAL MEDICINE, Volume 4 (September/October), 1989 43S 

lant. Tachycardia,  systolic hypertension,  and a coarse 
t r emor  of  the ex tended  hands or the tongue  are com- 
mon.  This t r emor  is 6 - 8  cps, and appears  on electro-  
myography  (EMG) to be  an exaggerat ion of  the normal  
physiologic  t remor.  3t The t remor  may last up  to 14 
days. 2 Sleep abnormali t ies  include insomnia wi th  
marked  s leep fragmentation,  increased rapid eye move- 
ment  (REM) sleep,  and decreased Stage 4 sleep.  32 These 
s leep  changes may persist  for  months  after the pat ient ' s  
last drink. 33 

Alcohol Hallucinosis 

Alcohol hallucinosis occurs  in about  2 5% of  hospi- 
talized patients  w h o  have been  drinking heavily for at 
least ten years. 3~ Withdrawal- induced hallucinosis is 
not, however ,  a pred ic tor  of  del i r ium tremens.  23 With- 
drawal hal lucinat ions can occur  as soon as eight to 12 
hours  after the last drink, but  the majori ty of  them begin 
24 hours  after the last drink and stop within  another  24 
to 48 hours. 35 On rare occasions, hallucinosis may per- 
sist as an isolated symptom or may b lend  into a condi- 
t ion indist inguishable f rom that of  chronic  paranoid 
schizophrenia .  36 

The hal lucinat ions are most  often visual, a l though 
auditory hallucinations are common.  Visual phenom-  
ena include the c o m m o n  repor t  of  bugs crawling on the 
walls or the pat ient ' s  bed. Auditory hal lucinat ions may 
begin as unformed  sounds (such as clicks or  buzzing)  
and  progress to fo rmed  voices. 23 These voices  are fre- 
quent ly  accusatory in nature, and pat ients  may respond  
to their  content  in a fearful or  overt ly  paranoid fashion. 
Visual and auditory hal lucinat ions may occur  simulta- 
neously.  It is important  to note  that during alcohol  hal- 
lucinosis, the pa t ien t ' s  sensor ium is o therwise  clear,  
thus dist inguishing this syndrome f rom the diffusely 
impai red  sensor ium of  del i r ium tremens.  The elec- 
t roencepha logram (EEG) is usually normal  32 and the 
au tonomic  arousal may be minimal  or  absent,  23 causing 
the re la t ionship of  the hallucinosis to alcohol  with- 
drawal often to be overlooked.  Alcohol hallucinosis 
occurs  dur ing the peak  of  REM-sleep rebound,  suggest- 
ing that these hal lucinat ions may represent  the inser- 
t ion of  d ream material  into waking reality. 33 

Alcohol Withdrawal Seizures 

Withdrawal  seizures occur red  in 23% of  the pa- 
t ients s tudied by  Victor and Adams, 2 and in 33% of  the 
patients  in Isbel l ' s  s tudy w h o  drank for 48  to 87 days .29 
Seizures appear  to be  more  c o m m o n  in pat ients  wi th  a 
pr ior  history of  epi lepsy.  Withdrawal  seizures usually 
begin  wi th in  eight  to 24 hours  after the pat ient ' s  last 
drink and may occur  before  the b lood  a lcohol  level has 
re turned to zero. 37 A falling b lood  a lcohol  level can 
itself p rovoke  withdrawal  seizures, par t icular ly  after a 
b inge  of  excessive drinking. 3a Seizures peak  24 hours  
after the last drink and almost  always occur  before  the 

onset  of  del ir ium. Most are generalized,  major  motor  
seizures occurr ing singly or in a rapid burst  of  several 
seizures.  Withdrawal  seizures occur  at the peak  of  with- 
drawal- induced EEG abnormali t ies  that inc lude  an in- 
creased ampli tude,  a pho tomyoc lon ic  response,  and 
spontaneous  paroxysmal  activity. 32 Although less than 
3% of  wi thdrawal  seizures evolve into status epi lep-  
ticus, a recent  s tudy of  98 patients  ci ted a lcohol  with- 
drawal as the major  cause of  status ep i lep t icus  in 15 
individuals. 39 Four of  these individuals had no pr ior  
history of  epi lepsy,  whi le  for the o ther  11, failure to 
take their  antiseizure medica t ion  as wel l  as the alcohol  
wi thdrawal  itself was thought  to be  a major factor in 
tr iggering the onset  of  status epi lept icus .  An e t io logy 
other  than alcohol  withdrawal  must  be  sought  for any 
seizures that begin after the onset  of  del i r ium, are ei- 
ther  focal or  mul t ip le ,  or  occur  in a pat ient  w h o  has a 
t empera tu re  of  100.5 F ° or more  or a history of  head 
trauma.  

Late or Major W i t h d r a w a l -  Delirium Tremens 

The hal lmark of  the late wi thdrawal  syndrome is 
c louding of consciousness  and delir ium. This syn- 
d rome  occurs  in a small minor i ty  of  all cases of  a lcohol  
withdrawal .  23 It is rarely observed in patients  under  the 
age of  30 years, appears  to be  restr icted to patients  wi th  
a long and intense history of  a lcohol  exposure  (espe- 
cially if there has been  a recent  b inge fo l lowed by  
abrupt  cessation),  and is more  c o m m o n  in pat ients  wi th  
a pr ior  history of  major  wi thdrawal  episodes.  4° The syn- 
d rome typical ly begins about  48 hours  after the pa- 
t ient 's  last drink, but  its onset  m a y b e  delayed for as long 
as 14 days or masked by  intercurrent  medical  p rob lems  
such as trauma, surgery, and narcot ic  analgesics. 41 The 
early symptoms  of  withdrawal  usually p r ecede  delir- 
ium tremens,  a l though these may be masked by  other  
medical  p rob lems  and the use of  CNS depressants.  De- 
l i r ium t remens  is f requent ly  prec ip i ta ted  by  illnesses 
such as pancreat i t i s ,  a lcohol ic  gastritis, t rauma,  or  an 
infect ious disease. In 80% of  the cases of  withdrawal ,  
the syndrome resolves wi thin  72 hours. 2 

Late wi thdrawal  may begin after a br ief  per iod  of  
apparent  clinical improvemen t  that  follows early with- 
drawal seizures or  hallucinosis.  In this stage, the pa- 
t ient deve lops  signs o f  confusion and appears  hyperac- 
tive and disoriented.  Signs of  au tonomic  hyperact ivi ty  
may be  profound,  wi th  the pat ient  exper ienc ing  sys- 
tol ic  hypertension,  tachycardia,  fever, diaphoresis,  and 
vo lume  deplet ion.  Circulating levels of  catechol-  
amines  are markedly  e levated and are associated wi th  
increases in cardiac output ,  stoke vo lume,  and oxygen 
consumption.42, 43 Surprisingly, during the height  o f  
del i r ium, the EEG ei ther  shows a modera te  increase in 
fast f requencies  or, more  frequently,  is wi th in  the nor- 
mal  range. 32 The EEG abnormali t ies  associated wi th  
wi thdrawal  seizures, as a rule,  resolve before  the onset  
of  de l i r ium tremens.  If  the EEG shows gross s lowing in a 



4:]6 Turner et al., ALCOHOL WITHDRAWAL SYNDROMES 

delirious patient, other  diagnoses such as acute 
Wernicke 's  syndrome or hepatic encephalopathy 
should be considered. 

The late withdrawal syndrome is easily recognized 
when  the patient exhibits its classic symptoms. How- 
ever, in as many as 50% of the patients, the syndrome is 
modified or masked by an intercurrent illness, trauma, 
or therapeutic drugs, such as sedatives or analgesics. 4~ 
The syndrome may therefore be overlooked in the post- 
operative, pregnant, or  elderly patient and in other  pa- 
tients if the possibility of  alcohol withdrawal is not  
considered. Suggestive signs pointing toward the diag- 
nosis of  alcohol withdrawal in patients who  do not 
show the classic symptoms include unexplained hy- 
pertension, tachycardia, fever, and diaphoresis. The 
fol lowing case history is an example of  classic delir ium 
tremens: 

A 51-year-old white woman was brought to the emer- 
gency room after having a generalized seizure with 
tonic-clonic movements. Her husband reported that she 
drank three to four shots of whiskey per day and a fifth on 
weekends. The weekend prior to admission she had 
drunk less, for an unknown reason. 
On physical examination she was lethargic but arousable 
with no findings compatible with chronic alcohol abuse. 
A lumbar puncture was performed because her tempera- 
ture was 102 ° F. This was normal, as was a CT scan of the 
head. An EEG was normal. She became more agitated and 
was disoriented as the postictal state waned. Her blood 
alcohol level was zero. All other laboratory findings were 
normal except for moderately elevated liver enzymes. 
The patient was treated with Dilantin, decremental doses 
of Valium, and intravenous fluids. She was discharged on 
no medication after the seventh hospital day in an appar- 
ently lucid state. On the tenth day after her seizure she 
went back to her job as a bookkeeper but was unable to 
perform her work because of a clouded sensorium. She 
stayed home from work four more days, abstained from 
alcohol, and returned to work on the fifteenth day after 
hospital admission. She was then able to perform her job 
at her previous level of competence. She refused further 
treatment for her alcoholism. A review of her medical 
records revealed that she had experienced delirium tre- 
mens twice before under similar circumstances. 

This case illustrates several points about  alcohol  
withdrawal. First, alcoholics show similar patterns of  
behavior each time they withdraw. The individual in 
the case study exper ienced a third episode of  delir ium 
tremens. Also, she had only one grand mal seizure pre- 
ceding her c louded sensorium, a characteristic seizure 
pattern in alcohol withdrawal. Finally, the c louded  
sensorium of alcohol withdrawal may persist either 
cont inuously  or intermittently for two weeks or longer 
after the discontinuation of  alcohol consumption.  

It should be noted that there are other causes of  
delir ium in the alcoholic patient in addition to alcohol 
withdrawal alone. These include sepsis, meningitis, 
hypoxia, hypoglycemia,  hepatic or  renal disease, thia- 
mine deficiency, the postictal state, the use of  another 
CNS toxin, or subdural bleeding. 21 These other  causes 

of  delirium often produce  mental confusion earlier in a 
patient 's  history than alcohol  withdrawal does. They 
should be searched for and ruled out before assuming 
that the alcoholic patient is experiencing delir ium 
tremens. 

Twenty years ago the mortality rate from delir ium 
tremens was as high as 20%, but  with current treatment, 
this figure has fallen to about  1%. 3, 23 Mortality in- 
creases if there is a delayed diagnosis, severe illness 
(such as pancreatitis), a temperature higher than 
104°F, malnutrition, or general debility. 3 The recent  
decrease in mortality rate probably is the result of  an 
earlier diagnosis of  this syndrome, a greater recognit ion 
of  its severity, improved pharmacologic  therapy, and 
the use of  invasive monitoring in critically ill patients. 

Wernicke's Encephalopathy and 
Korsakoff's Syndrome 

Victor and Adams 2 carefully analyzed the clinical 
features of  acute Wernicke 's  encephalopathy,  confirm- 
ing that the diagnostic triad of  cognitive impairment,  
ocular  dysfunction (horizontal and vertical nystagmus 
and ophthalmoplegia) ,  and ataxia appeared in a large 
number  of patients. This syndrome may be precipi tated 
in the malnourished alcoholic patient by  the adminis- 
tration of  glucose-containing fluids wi thout  the prior 
administration of  thiamine. Thiamine prompt ly  arrests 
the syndrome. Its delayed administration may lead to 
permanent  neurologic  deficits. This highly curable 
syndrome may be overlooked by physicians, as Harper 
noted in his study of  51 patients post mortem with 
Wernicke 's  encephalopathy,  only  seven of  w h o m  had 
had the condit ion diagnosed during life. ~4 

Korsakoff's syndrome may fol low an acute episode 
ofWernicke ' s  encephalopathy or may occur  in patients 
with no preceding history of  ophthalmoplegia,  ataxia, 
or acute delirium. 45 DSM-III-R refers to this syndrome 
as an alcohol-induced, amnestic disorder and, like 
Wernicke's  encephalopathy,  it is caused by a thiamine 
deficiency. 21 The clinical manifestations of  this syn- 
drome may be altered by some of  the other  CNS changes 
seen in chronic alcoholism, but  it is characterized pre- 
dominantly by an impairment of  memory  (particularly 
recent  memory)  out of propor t ion to other  cognitive 
disturbances. The patient with Korsakoff's syndrome 
remains alert and has a clear sensorium, but  often dis- 
plays confabulation. Confabulation may represent the 
patient 's  conscious or unconscious at tempt to compen-  
sate for this amnestic disorder, a feature not unique to 
Korsakoff's syndrome. 

Other Complications of Alcohol Withdrawal 

A comprehensive discussion of  each of  the many 
complicat ions that occur  in patients experiencing alco- 
hol withdrawal is beyond the scope of  this article. How- 
ever, we provide a brief discussion of  the problems that 
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most often arise in the care of these patients. The com- 
plications, of course, vary with the population being 
treated, but they are often multiple and overlapping, 
resulting in patients with complicated symptoms. 

The comatose alcoholic patient presents an impor- 
tant diagnostic challenge to the physician. The diag- 
nostic considerations in this situation are numerous 
and include acute alcoholic poisoning, mixed-drug 
overdosage, toxic ingestion of a substance such as 
methanol or ethylene glycol, head trauma, hypoglyce- 
mia, meningitis, hypothermia, and alcoholic ketoacid- 
osis. This patient requires a comprehensive evaluation 
that may include computed tomography or magnetic 
resonance imaging of the head (which may reveal intra- 
cranial trauma or masses), an EEG (to differentiate de- 
lirium tremens from other causes of a clouded sensor- 
ium), or an analysis of the cerebrospinal fluid to rule 
out hemorrhaging or a CNS infection. A complete 
screening of the blood and urine for other toxins, along 
with calculation of the osmolar gap, may alert the phy- 
sician to the possibility of mixed-drug intoxication or 
withdrawal. It must be remembered that many alco- 
holics abuse other substances that may alter the clinical 
presentation of alcohol withdrawal and lead to with- 
drawal syndromes of their own. 

The patient's volume depletion may be profound 
and may be accompanied by hypokalemia, hypomagne- 
semia, hypoglycemia, and hypophosphatemia. 46 Acute 
rhabdomyolysis is a well-recognized complication of 
the combined effects of  alcohol toxicity, hypokalemia, 
and hypophosphatemia. Prompt correction of these 
deficits is necessary to prevent its occurrence, and early 
recognition of the condition is necessary to prevent 
renal damage secondary to myoglobinuria. 4~ Alcoholic 
ketoacidosis in non-diabetic patients results from the 
effects of alcohol ingestion on carbohydrate and lipid 
metabolism. Its etiology and management are well re- 
viewed elsewhere. 4s Atrial and ventricular cardiac ar- 
rhythmias are common, reflecting the combined influ- 
ence of direct alcoholic cardiac toxicity and the 
extreme elevations of circulating catecholamines. Al- 
cohol withdrawal should be considered as a diagnosis 
when any middle-aged patient has unexplained atrial 
fibrillation. 49 The patient's systolic blood pressure is 
frequently elevated in this case and may not return to 
normal until seven days after alcohol intake is 
stopped. 29 Alcohol withdrawal in hospitalized patients 
is frequently accompanied by nutritional problems 
such as pellagra, scurvy, folate deficiency, protein-cal- 
orie malnutrition, and thiamine deficiency. 

Gastrointestinal complications are present in 
many alcoholic patients. Pancreatitis, alcoholic gas- 
tritis, upper gastrointestinal bleeding, and alcoholic 
hepatitis often complicate the management of the with- 
drawal syndrome in hospitalized patients. Evidence of 
severe hepatic dysfunction, manifested by coagulopa- 
thies, esophageal varices, ascites, and hepatic encepha- 
lopathy, should be sought in all alcoholic patients. In- 

fectious problems, including aspiration pneumonia, 
other bacterial pneumonias, cellulitis, meningitis, and 
spontaneous bacterial peritonitis are also common. 

TREATMENT 

The initial step in the treatment of a patient under- 
going alcohol withdrawal is the taking of a thorough 
history and the performance of a complete physical 
examination. Because of the recalcitrant nature of many 
chronic alcoholic patients, however, there is often a 
tendency to carry out a cursory performance of these 
steps. The primary care physician must remember that 
alcoholism is a chronic, relapsing, and potentially fatal 
disease. An awareness of the emotional responses that 
alcoholics can elicit from health care professionals will 
do much to reduce the frustration that working with 
this population often produces and will ensure that 
alcoholic patients receive the same quality of care as 
patients with other disorders. 

If the patient is delirious or hallucinating, his or 
her history frequently must be obtained from a relative 
or friend. An attempt should be made to determine the 
amount of alcohol and length of time the patient has 
been drinking, and when and why the patient stopped 
drinking. The use of other narcotics such as cocaine and 
barbiturates also should be ascertained since these may 
have withdrawal symptoms of their own. 2~ The physi- 
cian should ask whether there is a previous history of 
alcohol withdrawal seizures or delirium tremens, since 
the patterns of withdrawal tend to be similar with each 
withdrawal episode. 4° The physician should look for 
the specific symptoms of common alcohol-related dis- 
orders, such as gastritis and pancreatitis, and should 
perform a standard review of symptoms. 

The usual signs of chronic alcohol abuse, such as 
hepatomegaly, ascites, telangiectasias, gynecomastia, 
and testicular atrophy, frequently will be found on 
physical examination. However, if the patient has been 
drinking heavily for only a few months, these signs may 
not be present. The patient experiencing alcohol with- 
drawal characteristically will have a tremor (most no- 
ticeably in the hands), a fever (with or without infec- 
tion), tachycardia, and systolic hypertension. The 
examining physician should assume that an infection is 
present in the withdrawing alcoholic who has a fever. 
Signs of aspiration pneumonia, meningitis, or sponta- 
neous bacterial peritonitis should be sought on physi- 
cal examination. Special attention should be directed 
to the scalp and skull for signs of trauma that may be 
causing subdural bleeding. Abdominal problems may 
be present in the withdrawing alcoholic who has alco- 
holic hepatitis, gastritis, a peptic ulcer, or pancreatitis. 
Laboratory blood tests may reveal an anemia with high 
mean corpuscular volume (MCV), elevated liver en- 
zymes, hyperamylasemia, hyperuricemia, hypocholes- 
terolemia, and hypoalbuminemia. The serum alcohol 
level will be zero or lower than normal for the patient. 
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The serum sodium and potass ium as wel l  as the se rum 
magnes ium and phosphorus  f requent ly  will  be  low. is 
(We do not  per form lumbar  punc tures  rout inely  in al- 
cohol  wi thdrawal  patients  unless they are febri le and 
delir ious.)  

Once  the physician has de te rmined  that a pat ient  is 
wi thdrawing f rom alcohol,  he or  she must  decide  
whe the r  the pat ient  requires  admission to the hospital  
or  can be  treated as an outpat ient .  Frequently,  w h e n  an 
a lcohol ic  stops drinking unexpec ted ly  because  of  a 
concomi tan t  medical  p rob lem,  admission to the hospi- 
tal is required.  For those whose  withdrawal  is t reated 
on an outpat ient  basis, wi thdrawal  is most  successful 
w h e n  there is a voluntary  decision to s top drinking, 
there is a fr iend or relative available to give medicat ions  
and moni tor  the situation, and there is a preexis t ing 
rela t ionship wi th  a physician w h o  will  see the pat ient  
daily during the initial wi thdrawal  period,  s°, 51 

There  are those w h o  advocate  the detoxification of  
a lcohol ic  patients  wi thou t  the use of  psychoact ive  
drugs. This requires  f requent  staff par t ic ipat ion in the 
t reatment ,  using reassurance and reality or ientat ion in 
the therapy.  52, 53 This me thod  of a lcohol  withdrawal ,  
however ,  is not  appropr ia te  for the many  alcohol ic  pa- 
tients w h o  present  wi th  concomi tan t  medical  p rob lems  
requir ing hospital  admission.  A pat ient  w h o  is with- 
drawing f rom a l coho l  and has other  medical  p rob lems  
may  be admit ted  to e i ther  an intensive care unit  or  a 
regular  ward  in a general hospital,  depending  on the 
severi ty of  the symptoms  and the sophist icat ion of  the 
nurses w h o  will  be  caring for the patient.  At our  institu- 
tion, most  patients  w h o  appear  in the Emergency  De- 
pa r tment  wi th  alcohol  withdrawal  are admit ted  to a 
general  medic ine  ward where  the nurses are experi-  
enced  wi th  the management  of  the wi thdrawal  syn- 
dromes.  Sensitive nursing care and the  presence  of a 
family m e m b e r  in the pat ient ' s  room frequent ly  will  
he lp  to reduce  the agitation of  the wi thdrawing alco- 
holic.  Restraining the pat ient ' s  extremit ies  should  be  
avoided unless absolutely  necessary since this may in- 
crease the pat ient ' s  agitation. Orders to restrain the pa- 
t ient  should be  given as needed  and reviewed fre- 
quent ly  rather  than left as a standing " p r n "  order.  

Goals for t rea tment  can be divided into several 
categories. These include an at tenuat ion of  the symp- 
toms  of withdrawal ,  r ep lacemen t  of  identified meta- 
bol ic  deficiencies, management  of  any associated con- 
ditions and complicat ions ,  and a t tempts  at rehabil-  
itation. 

Sedation 

The most  impor tant  pharmacolog ic  t rea tment  is 
the administrat ion of  a substance that is cross-tolerant 
wi th  a lcohol  to rel ieve agitation, hallucinosis,  and 
t remulousness .  More than 1 00 medicat ions  have been  
used to treat  alcohol  withdrawal ,  19, 54-53 a l though none  
is a specific antidote.  Alcohol itself may be given as part  

of  the treatment;  however ,  this is not r e c o m m e n d e d  
because  it p romotes  the acceptabi l i ty  of  a lcohol  and 
also has a short  half-life, thus requir ing f requent  admin- 
istration. At least five randomized,  cont ro l led  trials 
have demonst ra ted  that benzodiazepines  are super ior  
to p lacebos  in the t rea tment  of  a lcohol  withdrawal .  64 
The benzodiazepines  largely have rep laced  previ- 
ously used drugs such as chloral  hydrate, paraldehyde,  
and barbiturates.  Paraldehyde is available only  as a 
l iquid and may be difficult to give orally or  rectal ly in 
the agitated patient.  Also, int ramuscular  inject ion of  
this may cause a steri le abscess. Barbiturates cause ex- 
cessive sedation more  f requent ly  than do benzo-  
diazepines.  ~9, 23, 65 

The data showing that benzodiazepines  are supe- 
r ior to other  therapeut ic  agents are, however ,  conflict- 
ing. Kaim et al. showed that ch lord iazepoxide  is c lear ly 
super ior  to chlorpromazine ,  hydroxyzine,  and thia- 
mine  in prevent ing seizures and the progression to de- 
l i r ium tremens.  59 Golber t  et al. found that para ldehyde  
given wi th  chloral  hydrate is more  effective than alco- 
hol, chlordiazepoxide,  or p romazine  in the t rea tment  
of  a lcohol  wi thdrawal  syndromes,  z° Thompson  et al. 
showed that intravenous d iazepam was super ior  to rec- 
tally adminis tered para ldehyde in patients  wi th  severe 
del i r ium tremens.  65 A more  recent  s tudy showed  that  
barbital  and d iazepam were  equal ly  effective in mi ld  
withdrawal,  but  barbital  was super ior  in the t rea tment  
of  fully deve loped  del i r ium tremens.  61 These and other  
trials have been  cri t icized for several reasons: failures 
and dropouts  were  not accoun ted  for, sample  sizes 
were  too small, a l lowing for Type  II (beta)  errors, side 
effects were  not  considered,  the criteria for  inclusion 
or reject ion were  not specified, and an endpoin t  was 
not  specified. 64 Nevertheless,  we  conc lude  that benzo- 
diazepines are used wide ly  in treating a lcohol  with- 
drawal syndromes in the United States because  they are 
easily administered,  cl inical ly effective, and are recom- 
mended  by  experts .  

Diazepam (Valium),  ch lord iazepoxide  (Librium),  
lorazepam (Ativan), oxazepam (Serax), and cloraze- 
pate  (Tranxene)  are the benzodiazepines  used most  
f requent ly  in the t rea tment  o f  a lcohol  wi thdrawal  
(Table 1).~9. 63 Alprazolam (Xanax) has also been  used, 
but  exper ience  wi th  this drug is l imited.  62 Several re- 
ports  of  wi thdrawal  react ions f rom alprazolam suggest 
a high potent ia l  for addiction.  66 We do not  r e c o m m e n d  
its use in the t rea tment  of  a lcohol  withdrawal .  

The pharmacokinet ics  of  the benzod iazep ines  
must  be  unders tood by  the physician using them.  Since 
chlordiazepoxide ,  d iazepam,  and c lorazepate  have 
long half-lives and are metabol ized  by the l iver (Table 
1), 67 they should not be  given to the a lcohol ic  wi th  
severe l iver disease, after head trauma, or  in the postop-  
erative per iod because  of  the potent ia l  for overseda- 
tion. Because of their  shorter  half-lives and lower  de- 
pendenc  e on hepat ic  metabol ism,  oxazepam and 
lorazepam are the prefer red  drugs in the t rea tment  of  
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TABLE 1 

Guidelines for Use of Benzodiazepines in Alcohol Withdrawal 
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Dose* Interval Half-Lifet Comments 

Diazepam (Valium) 5 - 2 0  mg, po or iv q 6h 3 0 - 6 0  hours 
Chlordiazepoxide (Libriurn) 2 5 -  1 O0 rag, po or iv q 6h 5 -  1B hours 

Lorazepam (Ativan) 1 - 2  rag, po, iv, or im q 4h 1 O -20  hours 

Oxazepam (Serax) 1 5 -  30 rag, po q 4h 5 -  10 hours 
Clorazepate (Tranxene) 30 mg, po q 12h 5 0 - 8 0  hours 

Lower doses required in liver failure 8~ 
Effective half-life is 5 0 -  1 O0 hours 

because of active metabolites 67 
Recommended in liver failure and for 

the elderly 68. 71 
Same as above 6s 
May be less euphorogenic s7 

*Doses should be reduced by approximately 2 5 % - 5 0 %  each succeeding day. 
tHalf-life will be longer in hepatic failure. 

alcohol  wi thdrawal  in pat ients  wi th  l iver disease and in 
the elderly.  68 We once  t reated an a lcohol ic  w h o  had 
variceal  b leed ing  and de l i r ium t remens  wi th  400 mg o f  
d iazepam iv, in 48 hours. Because the metabol i sm of  
d iazepam was delayed, the  pat ient  remained  overse- 
dated for three weeks.  Since then, we  have chosen to 
use oxazepam or lorazepam in similar instances. 

Benzodiazepines,  if given early to the wi thdrawing 
alcoholic,  may  prevent  the progression to del i r ium tre- 
mens.  ~7 One group  advocates  giving a loading dose of  
20 mg of  d iazepam po  every hour  until  the pat ient  is 
sedated and then wi thhold ing  therapy because  of  the 
long half-life of  diazepam. 69 We do not  advocate  this 
reg imen because  of  the danger  of  oversedation.  Once  a 
wi thdrawing a lcohol ic  has deve loped  the signs and 
symptoms  of  de l i r ium tremens,  however ,  large doses of  
benzodiazepams,  iv, may be requi red  to achieve ade- 
quate  sedation. One tested me thod  of  therapy is the 
administrat ion of  diazepam, 5 - 10 mg, iv, every five 
minutes  until  the pat ient  is awake but  calm. This 
me thod  usually requires  an initial dose of  15 - 215 mg 
of  diazepam. 6~ Doses of  d iazepam as high as 2 ,640 mg, 
iv, during the first 48 hours  for the t rea tment  of  severe 
del i r ium t remens  have been  reported.  7° When  high 
doses of  d iazepam must  be  used, the pat ient  should  be  
observed closely for respiratory depression.  

Chiord iazepoxide  may be  given in an initial oral 
dose of  2 5 - 100 mg fo l lowed by  an addit ional  2 5 - 1 O0 
mg dose every six h o u r s )  9 Intravenous administrat ion 
is inconvenient  because  ch lord iazepoxide  must  be  
mixed  wi th  its di luent  immedia te ly  before  its use. 71 
With the excep t ion  of  lorazepam, the benzodiazepines  
are erratically absorbed by  the intramuscular  ( im) 
route  and should  not  be  given in this manner .  6s, 72 The 
doses of  all benzodiazepines  should be  decreased by  
approx imate ly  25 % to 50% or more  on each  succeeding  
day of  t rea tment  to avoid oversedation.  Length of  treat- 
men t  wi th  benzodiazepines  is usually be tween  three 
and five days. We prefer  to give benzodiazepines  on a 
regular,  taper ing basis rather  than on a prn  basis to 
avoid over- or undersedat ion,  a l though doses wil l  fre- 
quen t ly  have to be  individualized for each patient.  

Phenothiazines are not  r e c o m m e n d e d  for the 
t rea tment  of  alcohol  wi thdrawal  since they may lower  
the seizure threshold,  potent ia te  the hyper thermia  seen 

in withdrawal,  and cause hypotension.  19' 39 Haloperi-  
dol (Haldol)  is effective in control l ing the agitation and 
hal lucinat ions of  a lcohol  withdrawal ,  a l though it also 
lowers  the seizure threshold and therefore  should  be  
used wi th  caution.  73, 74. 

Beta-blockers have been  used to r e d u c e  the adre- 
nergic signs of  withdrawal ,  including increased heart  
rate, e levated b lood  pressure,  and t remor.  7s, 76 In a ran- 
domized,  double-bl ind clinical trial of  pat ients  wi th  
mild  to modera te  wi thdrawal  symptoms,  Kraus et al. 
showed  that a daily dose of  50 mg of  a tenolol  (Tenor- 
min)  reduced  the pat ient ' s  mean hospital  stay f rom 5.1 
days to 4.4 days and significantly reduced  the total dose 
of  benzodiazepine  requi red  for t reatment.  77 Critics of  
this s tudy at tacked it f rom several sides. Some felt  that 
atenolol  wou ld  alleviate the symptoms  of  minor  with- 
drawal but  not  lessen the l ikel ihood of  seizures and 
del ir ium. 78 Others  po in ted  out  that the Clinical and 
statistical significance of  the shor tened hospital  stay 
was quest ionable.  79 Finally, there was concern  that t h e  
short-acting benzodiazepine  (oxazepam)  given to pa- 
t ients in the s tudy on an as-needed basis was not  enough  
to treat  wi thdrawal  symptoms  and may have led to the 
significant differences in the results of  the atenolol  
group.a0 It is clear  that the rout ine use of  a tenolol  in the 
wi thdrawing a lcohol ic  shows promise  but  requires  fur- 
ther  study. 

Clonidine (Catapres)  has been  used to treat  opiate,  
nicotine,  and alcohol  withdrawal .  Its effect is related to 
its a lpha-2-receptor-media ted  inhibi t ion of  brain nor- 
adrenergic  activity, leading to sedation, a lowering of  
b lood  pressure,  and a lower ing of  the heart  rate. St, 82 In 
a recent  study, c lonidine in a fixed, tapered  dosage was 
super ior  to ch lord iazepoxide  in the management  of  
mild  to modera te  a lcohol  wi thdrawal  syndrome.  83 It  
wou ld  appear  that c lonidine is an effective alternative 
to benzodiazepines  in the t rea tment  of  mi ld  to moder-  
ate a lcohol  wi thdrawal  syndrome.  Studies using c loni -  
dine in the t rea tment  of  major  wi thdrawal  syndromes 
have not  been  repor ted.  

Many o ther  t reatments  have been  used to sedate 
pat ients  undergoing  a lcohol  withdrawal .  One  of  the 
most  unusual  is a therapy requir ing vent i la t ion wi th  
1 00% oxygen and ni trous oxide.8~ Chlormethiazole ,  an 
ant iepi lept ic  drug, is favored wor ldwide  as a t rea tment  
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for withdrawal  but  it has not been  approved  for use in 
the United States. s5 

Seizures 

Since 1 0 % -  25% of  wi thdrawing alcohol ics  will  
have a general ized grand mal seizure wi th in  the first 48 
hours  of  a lcohol  withdrawal ,  it is f requent ly  a d i l emma  
as to whe the r  these pat ients  should be  t reated wi th  
ant iconvulsant  medicat ions.  Status ep i lep t icus  is an 
u n c o m m o n  alcohol ic  withdrawal  seizure, usually oc- 
curr ing in only 3 % - 4 %  of  the cases (it  was more  fre- 
quen t  in one  previously  men t ioned  study39). Trea tment  
wi th  bo th  phenyto in  (Dilantin),  iv, and d iazepam (Val- 
ium),  iv, has been  r e c o m m e n d e d  for these rare 
occurrences .  

The rout ine use of  phenyto in  to prevent  with- 
drawal seizures in pat ients  wi thdrawing f rom alcohol  is 
controversial .  Three  studies have shown contradic tory  
results. In one s tudy of  200 patients,  t rea tment  wi th  
ch lord iazepoxide  alone was compared  wi th  t rea tment  
using ch lord iazepoxide  and phenytoin,  s6 There  were  
no withdrawal  seizures w h e n  ei ther  t rea tment  was 
used. The authors conc luded  that when  adequate  doses 
of  ch lord iazepoxide  are given, phenyto in  is not  re- 
quired.  Others have agreed wi th  this view. 69 In another  
s tudy of  157 patients,  the use of  ch lord iazepoxide  and 
p lacebo  was compared  wi th  the use of  ch lord izepoxide  
and phenytoin.  Eleven of  66 patients  in the placebo-  
t reated group  and none  in the phenytoin- t reated g roup  
exper i enced  seizures wi th in  the first 48  hours  of  ad- 
ministration.S7 The authors of  this s tudy conc luded  that 
even in wi thdrawing alcoholics who  receive adequate  
benzodiazepine  therapy, seizures may occur.  Another  
recent  s tudy fo l lowed 292 randomly  selected pat ients  
admit ted  to an inpat ient  a lcohol ism program.  ~ Most of  
these patients  received prophylac t ic  anticonvulsants.  
Three per  cent  of  the patients had seizures.  In this un- 
cont ro l led  study, the authors conc luded  that the use of  
anticonvulsants  in wi thdrawing alcohol ics  may actu- 
ally increase the incidence of  seizures. 

It is our  prac t ice  to give phenyto in  wi th  a benzo-  
diazepine only  to wi thdrawing patients  wi th  a docu-  
men ted  history of  non-alcohol-rela ted seizures, a his- 
tory of  wi thdrawal  seizures in the past, or recurrent  
mul t ip le  withdrawal  seizures dur ing the current  ad- 
mission. In these patients,  phenyto in  is given in a load- 
ing dose of  15 m g / k g  dissolved in 2 5 0 - 5 0 0  ml  of  5% 
D,W over  four  hours, fo l lowed by 100 mg, po, q 8h, for 
three or  four  days or  chronical ly  if  the EEG is 
abnormal  s9 

A differential diagnosis that includes the many  
other  causes of  seizures in a lcohol -dependent  pat ients  
should  be  considered.  These include idiopathic  or  
post t raumat ic  epi lepsy,  hypoglycemia ,  e lectrolyte  im- 
balance,  meningitis ,  hemorrhage,  and cerebrovascular  
accident.  If  there is a high index of  suspicion for any of  
these o ther  condit ions,  the individual should  be  evalu- 
ated with  the appropr ia te  studies. 9° 

Magnesium Replacement 

Hypomagnesemia  is found f requent ly  in chronic  
a lcohol ic  patients  as wel l  as in those undergoing alco- 
hol withdrawal .  It  has b e c o m e  a c o m m o n  pract ice  to 
replace  this magnes ium deficit. Wolf  and Victor dem- 
onstrated that s t roboscopic  s t imulat ion in wi thdrawing 
alcoholics  caused pho tomyoc lonus  more  f requent ly  in 
those individuals wi th  a se rum magnes ium level signifi- 
cantly be low normal,  and that administer ing magne- 
s ium to these pat ients  abol ished the response to or  ele- 
vated the threshold for  pho tomyoclonus .  4 They 
conc luded  that the rout ine  administrat ion of  magne- 
s ium sulfate raised the seizure threshold,  but  did not  
prevent  the deve lopmen t  of  del i r ium tremens.  In a 
more  recent  study, im injections of  magnes ium sulfate 
were  given in a double  blind, p lacebo-cont ro l led  fash- 
ion to 100 a lcohol ic  patients be ing  t reated for with- 
drawal. 9~ All patients  received ch lord iazepoxide  for se- 
dation. The authors found no significant differences 
be tween  the t rea tment  and p lacebo  groups  in the oc- 
currences  of  diaphoresis,  t remor,  vomiting,  hallucina- 
tions, grand mal seizures, the overall  severi ty of  with- 
drawal, or the changes in diastolic b lood  pressure or  
heart  rate. They  conc luded  that the rout ine  administra- 
t ion of  magnes ium sulfate does not  affect a lcohol  with- 
drawal. It is known,  however ,  that magnes ium deft° 
c iency produces  several physical  signs and symptoms,  
including ataxia, vertigo, hyperacusis,  hyperact ive  re- 
flexes, a posi t ive Babinski sign, t remor,  and athetoid 
and chore i form movements .  92 Hypomagnesemia  may 
also cause cardiac arrhythmias.  93 

Although the therapeut ic  value of  magnes ium sul- 
fate in the t rea tment  of  a lcohol  wi thdrawal  remains 
undefined, it is our  pract ice  to adminis ter  it to patients  
w h o  are hypomagnesemic  to prevent  the various signs 
and symptoms  ment ioned  above. The rout ine use of  
magnes ium sulfate in a lcohol ics  wi th  normal  se rum 
magnes ium levels is not  r ecommended .  Magnesium 
sulfate may be  adminis tered in a dose of  1 g, im or iv, 
every 6 - 1 2  hours for 48 hours. 94 Magnesium oxide  
also may be given orally in a dose of 250 - 500 mg four 
t imes daily for 48 hours, a l though diarrhea is a c o m m o n  
side effect. 95 We give magnes ium supp lementa t ion  to 
approx imate ly  30% of  our  wi thdrawing alcoholics.  

Fluid and Electrolyte Disturbances 

The management  of  fluid and electrolyte  distur- 
bances  in the a lcohol ic  pat ient  of ten is difficult be- 
cause of  the variations in symptoms  among  individuals.  
Beard and Knott  96 repor ted  that a lcoholics  in the early 
stages of  wi thdrawal  were  of ten over-hydrated,  perhaps  
because  of  a falling b lood  alcohol  level, wh ich  leads to 
an over-product ion  of  antidiuret ic  hormone .  In pa- 
t ients who  have not  had significant gastrointestinal 
fluid losses, the result  has been  over-hydration.  Patients 
wi th  mi ld  to modera te  a lcohol  wi thdrawal  symptoms  
and no fever may have fluids rep laced  orally to com- 
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TABLE 2 

Suggested Treatment Protocol for Severe Delirium Tremens 
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1. Make the diagnosis of delirium tremens based on the patient's history and a physical examination. Perform a lumbar puncture in febrile patients. 
2. Search for infections, or other sequelae of alcohol abuse (such as gastrointestinal bleeding or pancreatitis) and treat as indicated. 
3. Sedate the patient with 5 - 10 mg diazepam, iv, every 5 minutes until the patient is awake but calm. Use Iorazepam, 1 - 2 mg, iv, in place of diazepam in 

liver-impaired or elderly patients. Reduce the doses of benzodiazepines as the patient recovers. 
4. Administer 1 O0 mg of thiamine, po, iv, or ira, Give multivitamins daily. 
5. Estimate the patient's fluid deficit and replace with normal saline if the serum sodium concentration is more than 120 mEq/L. If the serum sodium 

concentration is less than 120 mEq/L, raise the serum sodium to 125 mEq/L with 3% or 5% saline at a rate of 2 mEq/L/hr,  then use normal saline. 
Monitor for fluid overload. 

6. Replace potassium, magnesium, and phosphorus if the serum levels are tow. Potassium may be given in the intravenous fluids at a rate of 20 mEq/hr. 
Give magnesium sulfate, 1 g, iv or im, every 6 -  12 hours for 48 hours or give magnesium oxide, 2 5 0 -  BOO mg, po, qid, for 48 hours. Give doses of 
12 - 18 mM potassium phosphate in the intravenous fluids every eight hours. 

7. Load with Dilantin, 15 mg/kg, only if the patient has an untreated, non-alcohol-related seizure disorder, a history of previous withdrawal seizures, or 
multiple seizures during the current admission. 

8. Consider giving a beta-blocker, po or iv, if the patient's systolic blood pressure is more than 180 mm Hg or the heart rate is more than 120/min. 
9. Keep the patient in a quiet room. Restrain in bed if necessary, but avoid if possible since this may increase feelings of paranoia and agitation. 

10. Provide frequent monitoring of the patient's status by a nurse and/or physician. 

pensate  for their  considerable  fluid losses. The pat ient  
wi th  del i r ium tremens,  however ,  may have a more  sig- 
nificant fluid loss f rom the skin, respiratory tract, and 
gastrointestinal system. Losses of  1 -  3 L in 24 hours  
may occur  f rom diaphoresis  alone, wi th  an additional 
1-L loss f rom the respiratory tract during this same pe- 
riod. Urinary and intestinal fluid losses may result  in 
another  2 - 3 L of  fluid loss per  day, thus requir ing at 
least 6 L of  fluid in a 24-hour  per iod.  Intravascular 
vo lume  status can be de te rmined  by  measur ing the uri- 
nary specific gravity and the urinary sodium concentra-  
tion. A specific gravity of  more  than 1.025 wi th  a so- 
d ium concentra t ion of  less than 10 mEq/L is an 
indication of vo lume  deplet ion.  Orthostat ic  hypoten-  
sion can also be  used to de te rmine  the pat ient ' s  hydra- 
t ion status, but  it may be difficult to measure  in agitated 
patients.  Volume deficits are best  rep laced  by an infu- 
sion of  5% dextrose,  iv, in half-normal saline if the 
serum sodium is normal.  89 Other  electrolytes may be  
added as needed.  Frequent  clinical and laboratory re- 
evaluations of  the pat ient  should be  made to de te rmine  
the individual 's  vo lume  status and cont inuing needs. 

The reduct ion of  total body  potass ium in most  
wi thdrawing alcoholics is a result  of  poor  nutri t ional 
intake, vomiting,  and diarrhea. This deficiency may be  
exacerba ted  by  the concur ren t  administrat ion of  thia- 
zide diuretics. Watson et al. suggested that hypokale-  
mia might  be  caused by  the e thanol- induced over- 
activity of  the sodium-potass ium p u m p .  97 There are 
those w h o  bel ieve that hypokalemia  may be  a factor  in 
the genesis of  del i r ium t remens  98, a l though potass ium 
rep lacement  does not reverse the symptoms.  Hypokale-  
mia diffusely affects the pat ient ' s  neuromuscula r  func- 
t ion and is manifested by  skeletal  musc le  weakness,  
intestinal ileus, and abnormali t ies  of  cardiac electr ical  
conduct ion.  It  also may p rom o t e  rhabdomyolysis .  For 
these reasons, hypokalemia  should  be  corrected,  usu- 
ally in a conservative manner ,  by adminis ter ing not  
more  than 20 mEq of potass ium chloride,  po  or iv, pe r  
hour  (unless there are ECG or o ther  changes showing 
severe hypokalemia).99 

Hyponat remia  in the a lcohol ic  pat ient  may be a 
result  of  the combined  effects of  gastrointestinal losses 
f rom vomit ing and diarrhea, the inadequate  dietary in- 
take of  sodium, and antidiuretic ho rmone  (ADH) stimu- 
lation secondary to vo lume  contract ion.  Beer drinkers 
seem to deve lop  hyponat remia  f rom excessive ADH se- 
cretion.  1°° In most  instances, hyponat remia  in with- 
drawing alcoholics  should be  treated wi th  normal  sa- 
line solut ion rather  than fluid restr ict ion because  these 
patients  tend to exper ience  vo lume  contract ion.  As 
ment ioned  previously,  fluid status can be  de te rmined  
by examining for orthostatic hypotens ion and checking  
the urinary specific gravity and urinary sodium concen-  
tration. Symptomatic,  acute ly  hypona t remic  patients  
wi th  a serum sodium level b e l o w  120 mEq/L should 
receive ei ther  3% or 5% hyper tonic  saline at a rate suffi- 
c ient  to raise the serum sodium concentra t ion by  2 
mEq/L /h r  to a final concentra t ion of  125 - 130 mEq/L. 
Central pont ine  myelinolysis  (CPM) has been  repor ted  
to occur  in hyponat remic  pat ients  w h o  had a rapid in- 
crease in their  serum sodium concentrat ions.  1°1 The 
relat ionship be tween  the rate of  correct ion and this 
syndrome is controversial .  Most exper ts  agree that CPM 
should  not  occur  if  the above guidelines are fol lowed.  

Hypophospha temia  secondary to malnutr i t ion 
may p roduce  symptoms  such as bone  pain, stiffness, 
weakness,  loss of  appet i te ,  and intent ion t remors  at 
serum phospha te  levels be low  1 mg/d l .  The most  seri- 
ous compl ica t ions  of  hypophospha temia  are rhabdo- 
myolysis and cardiac failure. 46' 47 If  the pat ient  cannot  
maintain a normal  diet, potass ium phospha te  should be  
given in the intravenous fluids in a dose of  1 2 - 18 mM, 
q 8 h. 99 

Alcoholic ketoacidosis,  as previously  noted,  may 
be seen in the malnourished,  non-diabetic  alcoholic.  
Restoration of  normal  fluid balance wi th  a glucose-con- 
taining saline solut ion usually reverses this syn- 
drome.  48 A marked acidosis may  be  associated wi th  
methanol  or  e thylene glycol ingestion. Hypoglycemia  
also may occur  in the wi thdrawing alcoholic,  since 
malnutr i t ion and liver disease impair  the storage of gly- 
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cogen.  The serum glucose level should  be  moni to red  in 
the wi thdrawing alcoholic,  and episodes of  hypoglyce-  
mia  should be  treated wi th  50-ml boluses  of  50% glu- 
cose  after the pat ient  has been  given adequate  th iamine  
rep lacement .  If  the se rum glucose level remains low, a 
cont inuous  infusion of  10% dextrose,  iv, in an appro-  
priate saline solut ion may be administered.  

and alcohol  wi thdrawal  are c o m m o n  p rob lems  en- 
counte red  in their  practices.  103 

The authors thank Sandy Hudson for secretarial assistance in the prep- 
aration of this article, and Robert D. Myers, PhD, for assistance in 
understanding the pathophysiology of alcohol addiction and 
withdrawal. 

Nutritional Deficiencies 

As ment ioned  above,  wi thdrawing alcoholics  have 
many  nutri t ional  deficiencies. To prevent  Wern icke ' s  
encepha lopa thy  and Korsakoff 's syndrome,  withdraw- 
ing alcohol ics  should immedia te ly  receive 1 O0 mg of  
thiamine,  po, iv, or im, depend ing  on h o w  ill the pa- 
t ient  is. Again, this should be  given before  any glucose 
infusion, since a glucose load may fur ther  exhaust  the 
body ' s  reserves of  th iamine and prec ip i ta te  the onset  of  
Wernicke ' s  encephalopathy .  The pat ient  should re- 
ceive supp lement s  of  mult ivi tamins containing thia- 
mine,  folic acid, and vi tamin C, e i ther  iv or  po, 
th roughout  his or  her  hospital  stay. 1°2 A single dose  o f  
vi tamin K (10  mg)  may be given subcutaneous ly  to 
treat  a p ro longed  p ro th rombin  t ime. 99 

Suggested Treatment Protocol for Severe 
Delirium Tremens 

The pat ient  wi th  severe del i r ium t remens  w h o  is 
agitated, delirious, and febri le is a therapeut ic  chal- 
lenge for any physician. In Table 2, we  out l ine our  
approach  to the pat ient  wi th  severe del i r ium tremens.  
This pro tocol  is dis t r ibuted to our  new honsestaff each 
year. 

Post-withdrawal Care 

Patients w h o  have been  admit ted  to a hospital  for 
t rea tment  of  any of  the alcohol  wi thdrawal  syndromes 
should  not  be  discharged before  an a t tempt  has been  
made to intervene in their  alcoholism. At our  institu- 
tion, a ful l- t ime a lcohol ism counse lor  is available to see 
any pat ient  on a consul tat ion basis. The a lcohol ism 
counse lor  assesses the pat ient ' s  desire for abst inence 
and makes specific r ecommenda t ions  for rehabilita- 
tion. This may  include a referral to Alcoholics Anony- 
mous,  an alcohol  rehabil i tat ion center,  or  an outpa t ien t  
mental  heal th center.  The counse lor  may  also recom- 
mend  the involvement  of  the pr imary  care physician in 
an ongoing t rea tment  program.  The use of  disulfuram 
(Antabuse) is often r e c o m m e n d e d  as an adjunct  to reha- 
bili tation. The pat ient ' s  p r imary  care physician should  
provide  close and f requent  fol low-ups for the pat ient  
after the individual is discharged to moni tor  any ongo- 
ing medical  p rob lems  and to suppor t  the pa t ien t ' s  absti- 
nence  f rom alcohol.  General  internists will  find the 
recent ly  publ i shed  book  by  Barnes et al. he lpful  in the 
management  of  a lcohol ic  patients,  since a lcohol ism 
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