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Abstract
         This study done randomly in Basrah General Hospital during the period between March to
December 2006, Forty five   patients (age range 6 -75 years), (21) 46.8% males and 24 (53.2%)
females, for evaluating of the safety and laboratory data for halothane anesthesia, all of them presented
with mild abnormal liver functions during routine investigations to elective surgeries under general
anesthesia (the common use of halothane known to cause hepatotoxicity). Five milliliters from venous
blood were taken before the operation then immediately after the operation, and on the first and third
day postoperatively. Blood was tested for serum transaminases, alkaline phosphatase and total
bilirubin, using appropriate kits. Twenty two (48.89%) had repeated exposure to halothane by
underwent previous surgeries, and 23 (51.11%) are newly exposed to halothane. No significance
change had been observed in relation to the gender of the patients for all parameters. None of the
patients showed severe changes in each type of the parameters when analyzed individually (more than
3 times their upper normal limits). We conclude that laboratory values immediately after surgical
operations and for 3 days later have no trend for a major derangement in the patients with abnormal
liver functions.
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Fleifel: Effects of halothane anesthesia on patients with abnormal liver function …

        Halothane is (Fluothane) inhalational
aneasthetic agent, it is a hydrocarbon molecules
(trifloro-bromo-chloroethane) have a formula
C2F3HBrCl. Introduced in 1956, were the first
of the modern, and halogenated inhalational
anesthetics used in clinical practice. It is a potent
agent that is used for maintenance of anesthesia.
[1]  Halothane is the anesthetic most studied
regarding possible hepatotoxicity Figure (1). In
absence of previous hepatic dysfunction related
to halothane there is no contraindication for the
use of this anesthetic in the presence of liver
disease. [2, 3] Postoperative liver dysfunction
has been associated with most volatile anesthetic
agents from diethyl ether on word, but in recent
years halothane has received the most attention
[4].  A direct effect of the drug or its metabolites
is believed to be responsible in part for
halothane-associated hepatitis. [5] It is now clear
that all individuals exposed to halothane
metabolize halothane to TFA-halide and thereby
produce labeled proteins, but why only some
patients develop liver damage after halothane
anesthesia while millions of others have been
exposed to the drug, many of them repeatedly
without apparent ill effect, it is still not known.
Metabolism of halothane appears to be under
genetic influence in both guinea pigs and
humans, and rare reports have appeared
claiming halothane hepatitis in patients who
were  related.  [5]  The  most  practical  way  of
reducing the incidence of halothane hepatitis is
almost to take a good history of previous

anesthetic exposure. In addition, the introduction
of enflurane and isoflurane was another reason
for the decline in the use of halothane and the
potential absence of hepatotoxicity resulting
from their lesser metabolism than halothane was
an important point in promoting their use as
alternatives. [6] Halothane, at the present time is
widely used as inhalational anesthetic in Basrah,
and at times is the only one. This has made a
good opportunity to investigate its effect on
abnormal liver function tests in our local
patients who are exposed to it. In addition, drugs
like analgesics and antibiotics are, also, heavily
used particularly in the postoperative period.
Several of these drugs can compromise liver
functions. All these factors form the basis for
conducting the present study. The tests used to
detect and assess hepatocyte injury are based on
measurement of cellular contents that have
leaked into the circulation.  [7] Biochemical
assessment of liver dysfunction during and after
anesthesia usually includes measurement of
plasma or serum aspartate aminotransferase
(AST) or alanine aminotransferase (ALT)
activity as well as alkaline phosphatase (ALP)
[8], that have been expressed on the relevance of
increases in AST and ALT activity in the
diagnosis of anesthetic–induced liver damage
[7]. The aim of present study was to estimate the
effect of halothane anesthesia and postoperative
drug administration's on liver function tests in
the patients with the abnormal liver function
tests.

Figure (1) [5]
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Patients and Methods
        In Basrah General hospital during the
period between March to December 2006,  (45)
patients with  mild abnormal elevated liver
function[an elevated of total bilirubin, aspartate

aminotransferase (AST), alanine
aminotransferase (ALT) and alkaline
phosphatase (ALP)] underwent surgical
operation under general anesthesia using  of

Introuctiion
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halothane 1-3 % v/v  in 100% oxygen for
different times of exposure (ranged 10-180
minutes). Anesthesia was induced by 6 mg/kg
body mass thiopentone 2.5 % intravenously (i.v)
and endotracheal intubation was facilitated with
(i.v) injection of 1 mg/kg of succinylcholine;
then muscle relaxation maintained by (i.v)
pancuronium 0.1 mg/kg body mass. At the end
of the surgery residual muscle relaxation was
reversed using neostigmine 2.5 - 5 mg (i.v)
mixed with atropine 1.5 mg in the same syringe.
Monitoring during anesthesia for vital signs
includes indirect arterial blood pressure, pulse
rate, oxygen saturation by pulse oximetry and
electrocardiographic monitoring.
  These patients had different types of surgical
operations and they were receiving different
regimens of antibiotic and analgesic drugs. A
follow-up form was filled for each patient. This
includes name, age, gender, type of operation,
occupation, as well as medical history for any
previous illness and type of treatment, and for
any previous surgical operation.
 After an average preoperative fasting for 6-12
hours, venous blood samples (5 ml) were taken
by a sterile disposable syringe then collected  in
plain plastic tubes in the following time
intervals; immediately before (control) and after

operation(at recovery room)  and then followed-
up at the 1st and 3rd postoperative days.

      The serum was separated immediately after
withdrawal and stored in refrigerator at -4oC.
until analyzed, and was investigated for different
parameters of serum levels for liver function
tests by using diagnostic kits which include:
[Aspartate aminotransferase kit AST Randox
No.147 (normal range7-20 U|l) [8], alanine
aminotransferase kit ALT Randox No.146
(normal range 7-20 U|l) [8], alkaline
phosphatase kit ALP BioMeieux No. 61511
(normal range        3-13 U|100ml) [9], bilirubin
kit Human No. 10012 (normal range up to
1mg|dl) [10] ].  These patients had different
types of surgical operations and they were
receiving different regimens of antibiotic and
analgesic drugs.
 Due to unavoidable circumstances, not all the
parameters were estimated that is because  some
patients were discharged one or 2 days after
operation.
Data were analyzed statistically using SPSS
computer package, version 11.
ANOVA and paired t-test were used to test the
significance of results.  P < 0.05 was taken to be
the lower limit of significance.

Results
    Characteristics of the patients in this study are
shown in (Table 1).
(Table 2) shows frequency of halothane
exposures for patients in previous surgeries,
48.89% (22) had repeated exposure to halothane
by underwent previous surgeries and 51.11 %
(23) are newly exposed to halothane in the study
period.
There was statistically significant changes
(P<0.05)  in  sAST  levels  in  the  1st and 3rd days
postoperatively respectively compared with the
preoperative  level,  it  changes  from  (30     to
20.5   and   22.8 U/l) respectively (Table 3).
There were a statistically significant differences
for sALT and serum t-bilirubin levels (P<0.05)
only at immediately postoperatively, it changes
from (27.6    to    20.4 U/l) in relation to sALT

levels  and  from  (1.75    to    0.86  mg/dl)  in
relation to serum             t-bilirubin levels (Table
3).
There was statistically significant change
(P<0.05) in sALP levels at immediately, 1st  and
3rd days postoperative periods respectively
compared with the preoperative level, it changes
from  (24.4       to         21.3,   16.7  and  17.8
U/100ml) respectively
(Table 3) .

There was not statistically any significance
observed for male and female patients over 3
days follow up period, also no significant
differences between them were seen

(Table 4) .
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Table (1)   Patients characteristics
                    Patients characteristics No. %

Age
Total age range (6-75)years Mean age(34.8± 16.1)years 45 100

Males
mean age  (31.9±16.8) years 21 46.8

Gender

Females
mean age(37.1±15.4) years 24 53.2
Liver hydatid endocystectomy 10 22.22

Laparoscopic cholecystectomy 6 13.33

Stomach 3 6.66

Exploratory laparotomy 10 22.22

Thyroidectomy
2 4.44

Type of surgery

Upper & lower limbs 14 31.11

<60 7 15.6

60-120 25 55.6

 Duration of halothane exposure range (10-
180) minutes

>120     13 28.8

Smoker 10 22.22Smoking habits

Nonsmoker 35 77.78

Table (2)   Frequency of halothane exposures in previous surgeries

Frequency of  halothane exposures
No. of patients %

0 23 51.11

1 11 24.44

2 3 6.67

3 6 13.33

4 2 4.45

Total 45 100
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Table (3) Changes in liver function tests for patients with abnormal liver diseases at perioperative period

mean± SD (n)

* P <0.05; sAST= serum aspartate aminotransferase normal range (7-20 unite / litre);  sALT= serum alanine
aminotransferase normal range(7-20 unite / litrel);  sALP= serum alkaline phosphatase normal range (3-13
unit|100ml); t-Bilirubin= total bilirubin normal range(up to 1mg|dl); SD =standard deviation; (n)= number of
patients

Post–operative periods

Liver function tests

Immediately

pre-operative

period

Immediately 1st  day 3rd  days

sAST (U/l ) 30.0   ± 8.07

n=16

25.2 ±  16.4

n=16

20.5±11.5 *

n=11

22.8  ± 11.0 *

n=8

s ALT (U/l )
27.6 ± 6.6

n=13

20.4±5.2 *

n=13
20.5±10.3

n=8

16.0± 11.0

n=6

sALP (U/100ml) 24.4±11.3

n=43

21.3±13.2*

n=43

16.7 ± 7.3 *

n=31

17.8±4.3*

n=19

t-Bilirubin (mg/dl) 1.75 ±0.6

n=13

0.86 ±0.4*

n=13

1.84 ±1.5

n=8

1.43±0.3

n=5
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Table (4) Changes in liver function tests for males (M) and females (F) liver diseases mean ± SD (n)

sAST= serum aspartate aminotransferase normal range (7-20 unite / litre);  sALT= serum alanine
aminotransferase normal range (7-20 unite / litrel);  sALP= serum alkaline phosphatase normal range (3-13
unit|100ml); t-Bilirubin= total bilirubin normal range(up to 1mg|dl);  SD =standard deviation; (n)= number of
patients.

Discussion
Halothane, enflurane, and isoflurane, have

been associated with   jaundice, hepatitis, and
death. Hepatotoxicity associated with halothane
is the  most common, and has been studied
extensively. Halothane produces two types of
hepatotoxicity. The first is a mild form seen in
20% of patients given halothane anesthesia [5]
and is characterized by nausea, lethargy, low
grade fever, and mild transient elevations in
liver amino transferase enzymes (ALT, AST),
and  sometimes, transient jaundice with low
morbidity.  In contrast, a fulminant hepatic
necrosis (halothane hepatitis) occurs in
approximately 1/20,000 adult patients exposed
to halothane and is characterized by markedly

increased serum ALT, AST, and bilirubin
concentration, hepatomegaly, hepatic
encephalopathy, jaundice, and, often, death [11].
The predominant histologic feature is acute
hepatitis with centrilobular necrosis. A variety
of risk factors have been identified, which are
commonly associated with halothane hepatitis.
These include obesity, female gender, middle
age, and having multiple anesthetics over a short
period [12,13]. Compared to adults, relatively
few cases of halothane hepatitis have been
reported in children [14,15].
       More recently, increased plasma
concentration of glutathione-s-transferase (a
sensitive and specific index of acute, drug-

Post–operative  periods

Liver function tests

     Males & Females

Immediate

pre-operative period

Immediately 1st day 3rd days

M

        s AST (U/l)
F

30±8.3(11)            27.4±16.9(11)             23.5±11.8(6)              17.8±11.3(5)

29.5±9.1(5)          13.0±4.2(5)                 11.5±2.1(5)                 7.0±1.8(3)

M

        s ALT  (U/l)
F

27.8±6.2(10)             20.3±5.7(10)            25.1±9.6(6)                26.7±13.8(4)

27.2±8.5(3)             20.7±4.6(3)               12.5±6.3(2)                   15±1.4(2)

M
s ALP (U/100ml )

F

22.9±6 (22)                20.8±12.3(22)            18.4±6.8(11)             17.4±5.8(7)

25.5±13.9(21)              21.7±14  (21)             17.4±5.8(20)               18±3.6(12)

Mt-Bilirubin (mg/dl)

F

1.96±0.4(10)              0.99±0.4(10)                    2.0±1.7(6)            1.4± 0.3(4)

2.24±0.4 (3)                  0.92±0.9 (3)                   1.25±0.6 (2)               1.0 (1)
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induced, hepatocellular dysfunction) has been
demonstrated after halothane but not after
isoflurane anesthesia. [16] These studies also
showed that halothane is associated with less
liver damage when given under high (100%)
oxygen concentration.  Subclinical form of liver
dysfunction could be caused by toxic products
of halothane metabolism, possibly influenced by
genetic and pre-existing enzyme factors [17] or
by hepatic hypoxia in relation to oxygen
demand. [18]

     Partly  as  a  result  of  a  perceived
threat of litigation in relation to hepatic damage,
the use of halothane is declining in many parts
of the world[18],  and it has even been
suggested that the agent is “obsolete”[19, 20].
Others have challenged this view, arguing that,
as most cases of halothane-associated hepatitis
are benign and fulminant hepatic failure is
extremely rare, these problems should be viewed
in the context of other outcomes, particularly
respiratory depression and effects on coronary
artery blood flow that may occur when
alternative anesthetic agents are used. [21- 23]

  Other studies, Case reports of fulminant
hepatic failure after halothane anesthesia, often
showed a history of recent previous exposure to
halothane. [24]While another case of acute
cholestasis hepatitis following exposure to the
inhalational anesthetic isoflurane; 3 weeks
following repair of the right rotator cuff under
general anesthesia, there was no evidence for
viral, autoimmune, or metabolic causes of
hepatitis. No other medications were involved
except for dipyrone for analgesia. The clinical
and histological picture of this case resembles
halothane hepatitis. [25]
     Wark et al [26] found that only 9.6 % of the
absorbed halothane was metabolized to TFA.
This indicates that mild degree of liver disease

did not decrease the ability of the liver to
biodegrade halothane via oxidative pathway.
     The currently available i.v. anesthetics
appear to be devoid of hepatotoxic potential.
[27] Drugs may have important toxicity in
patients with underlying liver or kidney disease.
[28] However, non-steroidal anti-inflammatory
drugs (NSAIDs) have been associated with
hepatotoxicity in susceptible patients. In view of
the very large recipient population, the
incidences of induced liver injury have been
found to be rare (approximately 0.1 per 100,000
patients treated). [29]
  Our results in patients with mild abnormal liver
diseases who receive halothane anesthesia were
1-3 % v/v in 100% oxygen. No significance
change had been observed in relation to the
gender of the patients for abnormal liver
diseases. The decreases of liver functions tests
postoperatively may be due to the removal of
the causes of liver disorder or treatments of
patients by surgery like liver hydatid cyst
removal or laparoscopic cholecystectomy.
Individually, none of the studied patients
exceeded the 3-fold increases in the upper
normal values of each test.
 There now seems to be an agreement with those
other results in patients with chronic hepatic and
renal disease who received either isoflurane or
desflurane  , within either liver or renal disease
groups, each inhaled anesthetic was
administered at MAC equivalencies, there were
no changes in already abnormal laboratory
values with either anesthetic within both chronic
disease groups.[30]
 The laboratory values at immediately after
surgical operations and for 3 days later, there
was no trend for a major derangement for
patients with mild liver disease. This also agrees
with the previous study conducted for patients
with normal liver function tests that have been
also exposed to halothane anesthesia. [31]

Conclusion
     We conclude the halothane anesthesia has no
clinically significant effect on liver function

tests in the patients with mild abnormal liver
diseases.
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