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Management of Iatrogenic Hepatic Encephalopathy

PETER FERENCI *

KEY CONCEPTS

· Iatrogenic hepatic encephalopathy (HE) is defined by the occurrence of brain dysfunction is a direct consequence of a medical intervention (shunt procedures, drugs) in a previously asymptomatic patient with liver disease.

· The incidence of HE varies considerably among patients with cirrhosis with or without any shunt procedure.

· In patients treated with TIPS the overall incidence of HE is increased, but the difference disappears when only episodes of overt HE are counted. Spontaneous HE prior to TIPS is the most consistent independent prognostic variable.

· After shunt procedures most episodes of HE are short lived and are amenable to simple medical measures and avoidance of precipitants.

· In few patients chronic HE may be debilitating and requires closure of the shunt. In some, liver transplantation should be considered.
Post-TIPS HE is a problem that may have been overstated. No a routine prophylactic administration of drugs is justified outside of clinical studies. 
DEFINITION

Hepatic encephalopathy (HE) is a syndrome of impaired brain function due to liver failure. Iatrogenic HE thus describes a part of this syndrome which is precipitated or worsened by medical procedures or treatments. It should be emphasized that this entity has not been used as a separate diagnosis sofar. To define this condition one has to assume that:

1. a patient with liver disease has normal CNS function before treatment and

2. that HE is a direct consequence of the medical intervention. 

In clinical practice, these requirements are rarely met. Normally an apparently asympto​matic patient with cirrhosis experiences a medical problem, receives therapy to improve it, and develops symptoms of HE thereafter. Thus the causal relation between the medical intervention and the appearance of symptoms is circumstantial and cannot be firmly estab​lished. Nevertheless, HE occurs frequently following certain treatments such as portocaval shunt procedures or some drugs - these forms of HE can be considered as iatrogenic and will be discussed in this paper. In a broader sense, the term iatrogenic HE could also be used if a medical therapy causes severe liver disease complicated by HE (ie. drug-induced acute liver failure).

The incidence of HE in cirrhotics varies according to the definitions and diagnostic tests applied. By including cases with minimal (subclinical) HE, HE may be present in about 70% of patients (
). A fairly accurate estimate of the incidence of clinical HE can be de​rived from controlled studies for treatment of portal hypertension. HE occurred in 0 - 48% of medically treated patients (
), in 30 to 53% of patients with end to side portocaval shunts, and in 24 - 39% of patients with distal spleno-renal shunts (
,
,
,
). The variations of the incidence of HE can be best explained by different criteria used to diagnose HE:
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The diagnosis of overt HE is simple and straightforward. For clinical studies the mental state is graded HE in stages I to IV based on changes in consciousness, intellectual function and behavior (
). It does not include neurological changes or asterixis. The Glasgow Coma scale is useful in stages III and IV. 

In contrast, diagnosis of mild or minimal HE is difficult. Several psychometric tests are used to quantitate mild stages of HE (1,
,
). Psychometric testing is more sensitive in the detection of minor deficits of mental function than clinical assessment or EEG (8). However, they are cumbersome and when applied repeatedly the reliability of most of them is adversely affected by the learning effect. Only few are useful in the daily routine. Psychometric tests overdiagnose minimal HE because scores are usually not corrected for age (
,
). The “PSE-index” (2), which combines clinical, psychometric, and laboratory data, has several shortcomings (
). It does not discriminate between overt, mild or minimal HE and was not validated prospectively. Electrophysiologic tests may be useful to quantify overt HE in studies. In conventional EEG tracings the degree of abnormality can be graded semiquantitatively. Computer assisted techniques can quantitate variables such as the mean dominant EEG frequency or the power of a particular EEG rhythm. Evoked or event related responses, like the P300 peak after auditory stimuli are sensitive to detect subtle changes of brain function and can be used for diagnosis of minimal HE (
).

INCIDENCE OF IATROGENIC HEPATIC ENCEPHALOPATHY:

The incidence of minimal HE varies considerably among patients with cirrhosis (see table 1). Most frequently, procedures that create a wide shunt between the portal- and systemic venous circulation to decrease portal pressure may increase the incidence of HE. But also some drugs may affect brain function in a manner undistinguishable from HE.

Shunt-Surgery and TIPS

Although it is conventional knowledge that any shunt procedure may increase the risk to develop HE, the published data not always support this assumption. Several factors may explain such discrepant findings and include patient selection (assessment of pretreatment brain dysfunction), criteria and tests for diagnosis of HE, the length and frequency of the follow up, as well as the treatment of control and study groups. The results on the fre​quency of HE in various prospective, randomized trials are listed in table 2. Some of the data were quite surprising. For example the incidence of HE in patients treated with endo​scopic sclerotherapy was 3 fold higher in studies using TIPS than in those with distal sple​norenal shunt. The rate of HE was not different when distal splenorenal shunt was directly compared with end-to-side portacaval shunt, although all textbooks state that distal spleno​renal shunt has a much lower incidence of HE.

In patients treated with TIPS the overall incidence of HE is increased, but this difference disappears when only episodes of overt HE are counted. Spontaneous HE prior to TIPS is the most consistent independent prognostic variable predicting its development and should therefore be a relative contraindication for TIPS

Drugs

Although drug-induced HE is always discussed, actual data are quite scarce. The best evi​dence for drug-induced HE is documented for benzodiazepines. The role of benzodiaze​pines for the pathogenesis of HE is still under discussion (for review: 12). Rats with liver failure are more sensitive to the sedative effects of benzodiazepines than normal rats (
). Similarly, in humans an increased sensitivity of patients with cirrhosis to benzodiazepines was clearly documented (
). After an ordinary sedative dose (0.25 mg) the apparent oral clearance of unbound triazolam was lower in cirrhotics than in controls. 

Clearances corre​lated with severity of liver disease. At a time when plasma concentrations of unbound triazolam were the same as in controls (2.25 hr after dosing), flicker sensitivity at 5 Hz and the digit symbol substitution test were impaired in cirrhotics. In patients dying with HE t exogenous administered benzodiazepines was accounted for the presence of benzodiaze​pines in brain tissue (
). 

Other drugs which may precipitate or worsen HE are loop diuretics (
,
), propranolol (
,
) and ketanserin (
). 

TREATMENT OF IATROGENIC HEPATIC ENCEPHALOPATHY

Drug-Induced Hepatic Encephalopathy
The treatment of choice in benzodiazepine-induced HE is the use of flumazenil (12). If tranquilizers are needed in patients with cirrhosis potential side effects can be reduced by using lower doses. For other drugs usually a supportive therapy is sufficient to allow the excretion and /or metabolic inactivation of the drug to take place.

HE AFTER PC-SHUNT PROCEDURES

Overt Hepatic Encephalopathy
After shunt procedure, most episodes of HE are short lived, do not require admission to hospital, and are amenable to simple medical measures such as lactulose and avoidance of precipitants (
,
). New onset HE is clustered around the first month after TIPS insertion and improvement of neurological status was observed in a significant number of patients during follow up. 

Chronic spontaneous encephalopathy develops in about 10%. In addition of standard meas​ures, protein restriction in combination with supplementation of the diet with branched chain amino acids may ameliorate the condition of the patients. Beyond that, drug treat​ment may be helpful in selected cases. Bromocriptin or oral flumazenil were effective in single cases (
) and cannot be generally recommended. If the condition is sufficiently de​bilitating it requires closure of the shunt. This can be done using reducing stents, LGV fil​ters or coils, but when these measures fail, suggesting that deteriorating liver function is the cause of the encephalopathy, liver transplantation should be considered.

Minimal Hepatic Encephalopathy 

Although the number of patients with minimal HE is large, good clinical studies are rare. Even among experts, there is no agreement how to define minimal HE or whether minimal HE exists at all. Efficacy of treatment is judged by the improvement of psychometric tests or of electrophysiologic measurements. The impact of these parameters and the benefit of their improvement for the patients is uncertain. Substances that modify psychometric tests in prospective studies include lactulose (
,
), ornithin-aspartate (
) and oral BCAA (
,
). A need for treatment of minimal HE is not established and should only be used in controlled clinical trials. There is no single study addressing reasonable treatment endpoints such as improvement in quality of life. Good clinical studies are badly needed. 

Prevention of HE in patients with PC-shunt procedures

Post-TIPS HE is a problem that may have been overstated so far. Not a single study has been published sofar to justify a routine prophylactic administration of drugs to decrease the likelihood of the occurrence of HE after the procedure. Certainly the best prophylaxis of HE is to select patients carefully for TIPS placement. In patients with a high-risk profile (Child class C, pretreatment HE, age >65 years) all other treatment options should be explored and TIPS should only used as last resort.

Table 1: Frequency of abnormal test results (in %) in patients with cirrhosis without overt signs of hepatic encephalopathy (only studies using age adjusted normal values listed).

Autor (Ref)
N
NCT
Symbol

digit
other


spectral EEG
evoked responses 

Weissenborn (10)
130
17





Quero (11)
137
7
5

17


Groeneweg (
)
179
9
3

19


Yang (
)
61
31



47.5

Amodio (
)
100
19

Posner-test: 17
40


Amodio (
)
94
21

Choice 2: 20

Scan: 23



NCT: Number connection test A

Table 2: Frequency of HE in patients with cirrhosis and shunt procedures (only in prospective controlled trials)


Surgery
Endoscopy
TIPS
Medical 

treatment
OR

DSRS vs. ET (
)
Chronic HE:16

Acute HE: 7
Chronic HE:9

Acute HE: 6


1.9 (1.1-3.6)

NS

PC-Shunt vs. Control (
)
Prophylactic: 45

Therapeutic: 35


Prophylactic: 28

Therapeutic: 7
2.0 (1.2-3.1)

4.9 (2.1-11.3)

PC-Shunt vs. DSRS




1.3 (0.8-2.2)

ET vs.TIPS (
)

19
34

0.43 (0.3-0.6)

DSRS= distal splenorenal shunt; ET: endoscopic therapy; OR= Odd´s ratio (95% confidence interval)
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