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Drug - induced hepatotoxicity

Learning Objectives
❏ Talk more about liver disease and what’s drugs which cause hepatotoxicity and
how we treat it

���䯶ا� �뒀ᓙ �Ϥ�ό� �ا�ا� �Β�Ϝا �뒀ᓙ ���䯶ا� �ϴ�Λ� �뒀ᓙ �뒀�όح� � �뗀ᓙ ا� �ϴ�뒀όϜا �뒀ᓙا

liver cirrhosis&encephalopathyا� �뗀�Ϝ �ϓ뗀Ύ�뗀� Hepatotoxicity

drug induced hepatotoxicityا� �뗀Ύ� �뒀ᓙ ��ᓙ⿏ �ό䁢�Ϝ䯶 ��Β⿏ 뗀�ϴ뒀��

Criteria of drug induced hepatotoxicity

1. Mimic all liver diseases.
��ή�뗀ا� �Β�Ϝا ��ᓙϜ �ᓙا �ϴΒᓙ �ϴ䁢뗀⿏ ᓙا� �䯶ا� ��ᓙ� ᓙ�ᓙ� �뒀Ϝا �Β�뒀Ϝ 뗀⿏�ή⿏ �Ϝ

�䯶뗀ϴ�Ϝا �뒀ᓙ ���ή 뗀�ϴϴ� 뗀ή ا�� �Ϝ뗀όϜ뗀Βϓ fatty liver&cirrhosisا� �뗀ή ا����
�ϤΎ �ή ���䯶� 뒀�Λ� �ᓙ ا⿏� 뗀ᓙ뗀ا� �ϜΛ΄ا ��� �뒀Ϝا �뗀䁢ᓙϜا �ᓙا �ή jundice�뗀�ή
�Β�Ϝا �ᓙ ���ό� 뗀ᓙ�ή 뒀�Λ� �뗀ᓙ ا뜀뗀ϓ��ϴ�뒀όϜا �뒀ᓙا 뗀ᓙ�ᓙ ��ᓙ⿏ ᓙا� �뒀Ϝا ���䯶ا�

liver damage�뗀�
2. Careful history & investigations.
뒀ᓙϜا �Ϥᓙا ��� ا⿏� �ϓ뗀Ύ�뗀� ���ᓙ ���ϤϜا 뒀ᓙا �ή �ᓙ�ό�ᓙ 뒀�Λ⿏ ��� 뗀�ϴح� 뗀ή ��

� �뒀Ϥᓙا ��Ϥᓙ� Cholestasis �뗀�ή ���ή �Ϝ 뗀뗀Ϥϓ �뗀䁢�ᓙϓ �ϴ뗀ᓙ ���ϤϜا
-��ᓙ �ϴ�ϴᓙ �뗀䁢�ᓙϓ

�-Gamma-glutamyl transferase(GGT)(�Ϝ뗀ᓙϜا �뗀ᓙ� ا⿏��� �ᓙا �ᓙ)
�ᓙ뗀Βόᓙا ��Ϥ� �Ϝ뗀όϜ뗀Βϓ liver Dz���ᓙ �ϴΎ� 뗀ϤϜ �뒀ᓙ� ا⿏��� ا�� �ᓙ ا�⿏��� 뒀ᓙا

ا�⿏��� 뒀ᓙا �Ϥ��� �΄ᓙϜ ��Ϝ� Early detect of liver Dz
�Ϝ ��Ϝ� ��Ϥ� ��䁢 ���ϤϜا ا⿏� ��� �ϴ뗀ᓙ �ᓙ��� 뗀ϤϜ �⿏� mortality marker �뗀ᓙ
�ό�ϴΒᓙϜ �ᓙ�� ا��Ϝا� �ᓙ䁢ا �� ��Ϥή �ϴ뗀ᓙ �Ϝ뗀ᓙ GGTا� �뗀ᓙ� ا��Ϝا� �ᓙ �Β�ϤϜا

B-alkaline phosphatase
�⿏� liver or gall bladder Dz�Ϝ Specific �ή �ᓙϓ �⿏뗀뗀Ϝا ���⿏ᓙϜ �Β��Ϝ뗀�

gall bladder dz�뗀� 뗀ᓙا� �ᓙ����bone disease&cancer�뗀� 뗀ᓙا� �ᓙ��� ��Ϥή
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C-Bilirubin

���� ��� �ᓙ��ή ا⿏� ��ᓙ ��ᓙ⿏ �뗀ᓙᓙ �⿏� �ᓙϴϓ �اح� ��ح� �ᓙ �ϴ���ϴ뒀ϴΒ뒀Ϝ �Β��Ϝ뗀�

��뗀Ύή �Β�ή ا⿏� ��ᓙا �뗀�Ύا � �䁢� �ήا䯶 뗀ή ��Ϝ� �뗀�Ύا � �ᓙ��ή �ᓙا �䁢�

�뗀�� �뗀�Ύا � �ᓙ��ή �ϓ�ᓙ� 뗀Ϥ뒀ϓ �όᓙ� �䯶�΄

�. Prothrombin time is used for early diagnosis of iatrogenic
liver dysfunction.
�lso is prognostic in acute & chronic liver diseases.
Because t1/2 of vitamin K - dependent factors is short.

-�뗀Ϥᓙ �ϴΒΒ�Ϝ �Ϝ뜀� �ᓙϓ �ᓙا �Βό�� �ᓙᓙϜا 뒀ᓙا
1-prothrombin is clotting factor which produced by liver through
vitamin K pathway

2-also these factors has a short T1/2 life
���Λόή 뗀ᓙϓ�ᓙ� �뒀Ϝا ا��ᓙا� ا�� �ή ���䯶ا� ا΄��όا� �ϴϴό⿏ �Β�Ϝا ��Λό� 뗀ή ا�� �Ϝ뗀όϜ뗀Βϓ

prothrombin timeا� �䯶뗀�� �ᓙ
Prothrombin time�-”is the blood test that measures how long it
takes blood to clot”
normal PT is between 11-1�.5 seconds
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4. Genetic & environmental factors contribute.
adverse effectا� �� �Ϝ뜀� ��ϴϴϜا �ή뗀�Ϝ뗀� �ϴϤόᓙή 뗀�ϴ䁢뗀� ᓙا� �Β�Ϝا ��ή뗀ا� 뗀�ᓙ

-�뗀Ϥᓙ �ϴᓙ�⿏ �Ϝا ��ᓙ�
�-dose-dependent adverse effect

ا� �ή �ϴΎ� ��Ϥή� ا��Ϝا� 뒀ا� ��ή� �ᓙ�ϴϜا �뒀ᓙ 뗀�ᓙ �ϴΒ⿏뗀ϴϜا ا��ᓙا� �Ϥό�� �ϴح
toxic dose� �䁢� ا뜀ا ا��Ϝا� 뒀ᓙا 뒀�Λ� �اح�

B-patient-dependent adverse effect
���ᓙ �Β�Ϝا �뗀Ϥ��⿏ا ��⿏ ا� ���ϤϜا �뗀�ϴᓙ �뒀ᓙ �ϴΒ⿏뗀ϴϜا ا��ᓙا� ᓙ�ᓙ⿏ �Ϥό�� ��ᓙ
�ᓙ⿏ ا��뒀ا �Ϝ �ᓙ�ή �ϴΎό� �뗀�Ϝا �ᓙ �ϴϜ� �ϴ�ϴ�ή �뗀�ᓙا �ϴΎό� ا��ᓙا� �뗀ᓙϓ

-��ϴϤ�䁢 �Ϝا patient-dependent adverse effectا� �ϴ�ᓙ� 뗀ᓙا� ��Ϥ�� �ᓙ�ϴϜا
1)Hypersensitivity (�g-�b reaction)

�뗀�ᓙا 뗀ή �Β�Ϝ ��ᓙ �Ϥ�ᓙ ���Βϓ �ϴ뒀��ΒϜا �ή �ϴ΄뗀ح� ��ᓙ ��ᓙ ��ᓙ⿏ 뗀ϤϜ ��
�ϴ�ϴ�ή �뗀⿏ 뗀Ϥ⿏ا �Ύ�ϤϜا ��� �ϓ�ᓙ� 뗀ή �Β⿏뗀ϴϜا ���Ϝا 뒀ᓙϓا �ϴ뒀��ΒϜا 뒀ᓙا �Ύ �䯶뗀ᓙή

2)idiosyncrasy
�ϴ�ϴ�ή �뗀�� ا� 뗀ᓙϓ�ᓙ� 뗀ή �뒀Ϝا �Β��䁢Ϝا �ϴΒ⿏뗀ϴϜا ا��ᓙا� �ή �ᓙ�Ϥϴή ���� �뒀ᓙ

genetic prediposition of patientا� �뒀ᓙ �Ϥό�� �ᓙ� 뗀ᓙ�䁢�� �� 뗀ᓙ�ϴ�ᓙ� ��Ϥ� �
�ᓙᓙا ��Ϥή drug induced liver Dz�뗀� �΄ᓙϜ ��Ϝ� 뗀ᓙϓ�ᓙ� 뗀ή ⿏ᓙ䯶뗀ا �Ϝ뗀όϜ뗀��
���ϤϜا �ή ᓙ뗀䁢 ا⿏� �ᓙ뗀ᓙό� ��Ϝ� �Β�Ϝ뗀� �ᓙ뗀ᓙή �Ϥ�� 뗀ή ا⿏� �ᓙΛόή 뗀⿏ا �䯶ا� ���ϤϜا

��ϴ�ή �뗀Ϥ��⿏ا �ᓙ��ᓙ �뗀�Ϝا ��� ا⿏� �Β�Ϝا� ا��Ϝا� 뒀ا� 뗀ή ��� �Β�Ϝ뗀� �ᓙ뗀ᓙή
�ϴ�뗀�Ϝا toxic metaboliteا� �ᓙό�� �Β�Ϝ뗀� ���䯶ا� ���ό� �ᓙ�ϴ� ��ᓙ �䯶�ᓙ�ή �ή

�뗀�뗀� �ή�ό�� �Β�Ϝ뗀� ا��Ϝا� �ϴ��� �ᓙ
5. ↑risk in old age.
�Ϝ뗀όϜ뗀�� �Β�Ϝا �뗀⿏� �뗀�ᓙا �뗀� �Ϝا �⿏ �ή �ᓙᓙ� 4� ا� ا��5 �Ϥᓙ ��� ��ᓙ ا�
�Β�Ϝ뗀� �ᓙ뗀ᓙή ���ᓙ �ϴΎ� ��Ϥή �Ϝ뗀όϜ뗀�� �ᓙϜا �ή ��Ύا ���ᓙ ���� ���䯶ا� �ϴ���

���䯶ا� 뒀ا� ���
��뒀ᓙ ��� 뗀�ᓙ ����� �Β�Ϝا �뗀⿏� �ή �1� �ᓙϓ 뗀��뗀ϴᓙ� �Ϥ�ό��� 뗀اح�-��ήح뗀ή
뗀�ϴح� 뗀Ϥ뒀ϓ �Β�Ϝا 뗀�뗀�� �뒀� �ϴΎ� ا� �ᓙᓙ⿏ 뗀ϤϜ ا� �ᓙή��ό��� 뗀ή �ρ뗀ϴόاح ����ή

뗀ᓙή��ό�� �뒀Ϝا ا���1 �ή 뗀⿏�Ύ䁢 ��ᓙ�䁢 �뗀�ᓙا �뗀� �Ϝا �⿏ ���� �Β�Ϝا ا⿏�
�ρ뗀ϴόا�ح ����ϤϜا �ή ����� �Ϥ�Ϝا ��ᓙ� �ή 뗀ᓙا�� ��ϴΒᓙϜا �Ύ�Ϝ뗀�
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6. Withdrawal is the main ttt.
�ᓙا ��Λϓ drug-induced hepatotoxicity ���ϤϜا ��ᓙ ᓙ뗀䁢 ا뜀ا �뒀ᓙ� 뗀�Βρ
�Β�Ϝا �뗀⿏� �ᓙ�� ��ϤϤϓ �ᓙ뗀ᓙϤϜا �뗀ᓙ �뒀Ϥᓙ �뒀Ϝا ا��Ϝا� �䁢ا� ا⿏�� �뒀Ϥᓙا ���

�ϴ�ϴΒρ
7. Drugs used should be totally excreted by kidney.

ا⿏�� �ᓙاᓙا ��� �ϴϜ뗀ᓙا 뗀ϤϜ �ϴᓙΛϓ ��Β� �Β�Ϝا ���⿏ ا⿏� �ᓙح �뒀ᓙ 뒀ᓙا ���ϤϜا 뗀�Βρ
�ϴ뒀ᓙ �䁢Ύ �Ϥ�ό� 뗀ή� �Β�Ϝ뗀� ���όό� 뗀ή ���䯶ا� �뗀ᓙ �⿏� hydrophilic���䯶� �ϴᓙᓙا

�Ϝ뗀ᓙϜا �뗀ᓙ� ��ήا �Ϝ뗀όϜ뗀��
8. Reaction onset� 5 days - � months.

�Ϥ�� �뗀ᓙᓙ ا��Ϝا� 뗀ᓙᓙ뗀όᓙ� �뒀Ϝا ��ϤϜا �ᓙ reaction onset�뗀� 䯶�ΎᓙϤϜا
��Ϝ� ا��Ϝا� 뒀ا� �ή �뗀ا� � ��� �뒀Β� ��Ϥή drug-induced hepatotoxicity

�뗀ا� 5 ��� �Ϝ뗀䁢Ϝ뗀�
�ϴΒό� ���䯶ا� ا΄��όا� �ή �ϴ�뗀�Ϝا hepatotoxicityا� ا�ᓙا� ا⿏� 뗀�ϴح� 뗀اح� �ϴρ
(� �ᓙᓙ�� ��뗀ᓙا��(ا���Ϝا �䁢�⿏ 뗀ή ��� ا��ᓙا� �Ϥό�� �ᓙ ��Ϝ� �Ϝ뗀䁢Ϝ뗀� �뗀ا� 5-� ���
�. Course after cessation� < 2 weeks (hepatocellular).

< 4 weeks (cholestatic).
�Ϝ 뗀Ϥ�ϴ� �ϴᓙ�Β΄ا �ή �䁢Λ� �ᓙό�ό� hepatocellular damageا� ا�ᓙا� 뗀뗀Ϥϓ

�䁢� �뗀όᓙό� bile canaliculi in liver(cholestatic)�뗀� �ᓙ뗀ᓙή �ή뗀ᓙ 뗀ᓙا� �뗀ᓙ
�ϴ�뗀΄ا 4� 뗀Β��ᓙ� ��ρ�

�뒀䁢Ϝ뗀� ��ή �뗀Ϥᓙ ا��Ϝا� 뒀ا� ���ϤϜا �ᓙᓙ ا��ᓙا� �ᓙόا� 뗀ή ��� ا⿏� 뗀�Ύ�ϓ �Ϝ �ϴρ
�ᓙᓙ�� ��뗀ᓙا�)�hepatotoxicityا� ا�ᓙا� ᓙ�ᓙ⿏ 뗀ᓙϴϓ �뒀Β� ᓙا� �뒀Ϝا ��ϤϜا �䁢�όό� �ᓙ

(1�
1�.Reaction after re-administration�
1 day - 2 weeks---->hepatocellular symptoms
1 day - � months----->cholestatic symptoms
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Mechanism of drug-induced heptotoxicity
ا� ا⿏�ا� �ᓙ �뒀Ϝا genetic factors�뗀� �ϴΎᓙόϜ뗀� 뗀ᓙ�뗀΄ �ᓙ뗀⿏�ᓙ뜀

adverse effect
1. Dose or duration - dependent.
2. Hypersensitivity reaction. Drug or its reactive metabolites
→ antibodies.

�. Idiosyncrasy� commonest. �ppears in phase 4.
�phase 4 in idiosyncrasy �Ϥ뒀�� 䯶�ΎᓙϤϜا �ᓙ �ϴρ

�ό� 뗀ή �ᓙϜ ا�ᓙ뗀Βόا� ���� �ᓙا�όا� ��� ا��Ϝا� �Ϥ� ���䯶ا� ���� �뗀ᓙ ��ᓙ� �ϴρ
���� 뗀ή �ᓙϜ �phases� ��ᓙ�ό�� 뗀ή ��� �ϤΒϓ FDا�� �Β䁢 �ή �ϴ뒀ᓙ �ᓙϓا�ϤϜا

䯶�ΎᓙϤϜا� phase 4(Post marketing surveillance)뗀�ᓙ �ϓ �ϴΎ� ���뒀Ϝ
���뗀ᓙ�Ϝا �ή FDا�� �뒀ᓙό� �ή��ό�� �뗀�Ϝا� ���Ϝ뗀� ا��Ϝا� ���� 뗀ή ��� ا⿏� 뗀ᓙϴϓ
�ᓙ뗀ᓙή �Ϥ�� �뒀ρ �뒀ϓ ��뒀Ϝا� ��䁢�όή �ϴ䁢Ϝا �ϴΒ⿏뗀ϴϜا ا��ᓙا� �ᓙ ��ᓙ뗀ᓙ� 뗀ᓙϜ ���Βόا

���Ϝا �ή ��Βᓙ�� ���ᓙᓙا �뗀�Ϝا ��ᓙ �Β�Ϝ뗀�
���������������������������������������������

Types of liver injury
�)Mild ↑ liver enzymes (�LT & �ST) without manifestations.
e.g. statins, antidiabetics (sulfonylurea, meglitinides &
thiazolidinediones) and antidepressants.
��Ϝ뗀� �Β�Ϝا �뗀Ϥ��⿏ا �ϴᓙ� �Β�Ϝ뗀� �ᓙ뗀ᓙή �ϓ ا뜀ا ��ᓙا �뗀ᓙᓙ ا⿏� �ᓙ�Ϝ��뗀ΒϜ뗀� 뗀⿏뒀ا�

�Β�Ϝ뗀� ا�ήا� ���ᓙ� �ᓙ� ��ᓙ��ή �⿏뗀ᓙ �뒀ϓ
���ϤϜا �뒀ᓙ �ᓙή� 뗀ή ��Ϝ� liverا� �뗀Ϥ��⿏ا �ϓ�� ��Ϥή ���䯶ا� ��� �ϓ 뗀뗀ή �ϴρ

����䯶ا� �뗀ᓙ �ή �뗀�� �όϤϓ �뗀ᓙᓙ뗀ᓙή ا� ا�ᓙا� ا�
�ᓙ�ή 뗀ᓙ�Βόᓙا �뗀ᓙᓙ �Β�Ϝا �뗀Ϥ��⿏ا �Ϝ �ᓙϓا ��� �䯶ا� ا� ���ϤϜا 뒀ᓙا �ᓙᓙ� 뗀ή �Β䁢
�뗀Ϥ��⿏ا ��ϓᓙ ا뜀ا ���䯶ا� �뗀ᓙ �ή �뗀�Βϓ ا��Ϝا� ا΄��όا� �Β䁢 5 �뗀Ϥ��⿏ا� ��뒀ρ 뗀뗀ή
�뗀ا� �뒀Β� 15 �ή �뗀ᓙا �뗀Ϥ��⿏ا� �ᓙ뗀䁢 �Ϝ ���� ��ϴΒᓙϜا �뗀�Ύا � �ή �뗀ᓙا �Β�Ϝا

���䯶 뗀ᓙᓙ䁢��� ���䯶ا� �뗀ᓙ �ή
�뒀Ϝا �Β�Ϝا �뗀Ϥ��⿏ا �Β��� �ϴᓙ뒀ό�ή �뗀�Ϝا ا⿏� �ᓙ� ��ᓙ 뗀ᓙϴ�ᓙ⿏ 뗀⿏�� �Ϥᓙή �ᓙᓙ⿏ �ϓ�

�뗀�Ϝا ��Βϓ range of �ST in serum ا��5-4 뗀�ᓙϓ liver Dz �뒀ᓙ ��� ��Ϥή
���ᓙ ᓙ뗀䁢 뗀ᓙϴ䁢뗀� 2� �ᓙ��ᓙ �뗀Ϥ��⿏ا� �뒀䁢� �Ϝ ��ϤϤϓ 5 ���� �ᓙ��ᓙ ��ϴΒᓙϜا
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�⿏뗀� ��ᓙ� 뗀Ϥ�ϴ� �뗀�Ύا � �뗀Ϥ��⿏ا� �Β�⿏ �䯶ا� �⿏� Liver Dz symptoms
�ϴ뒀ᓙ �ϴΒ� 뗀ή ��Ϥή 45� ���ᓙ �뗀Ϥ��⿏ا� ��ᓙ�ᓙا �뒀ϓ 2� ���ᓙ ��ϴΒᓙϜا 뗀䁢ا ��Ϥή

ا�ᓙا�
statinا� �ᓙmild liver enzyme elevation�Ϥ�ό� �뒀Ϝا ���䯶ا� �ᓙᓙا �ή�

�뗀�ϴΒϤϜ뗀� �Ϝا�� ���Ϝا ��Β� �Βό��� ���ό�ϴϜ��Ϝا �ᓙ�� ���䯶ا �ᓙ�

B) Hepatitis (hepatocellular)�
more elevation in liver enzymeᓙ뗀䁢 ���� ��ᓙ �ϴ⿏뗀뗀Ϝا �뒀ح�ϤϜا ��⿏ 뗀ϤϜ

ا��ᓙا� �뗀ᓙ �ή� �Β�Ϝا 뗀�뗀� ᓙ�ᓙ�� ���ϤϜا �뒀ᓙ ا�ᓙا� �뒀ᓙ� �ᓙ뒀��
jaundice, abdomenal pain ,nausea&vomiting

-��ᓙ� ���䯶ا� 뗀ᓙΒΒ�� ��Ϥή �뒀Ϝا hepatitisا� �ή �뗀�ᓙا � 뗀⿏��ᓙ 뗀ᓙا��
1. �cute�-it is the inflammation or necrosis of hepatic cells which
means ↑liver enzymes + manifestations.
The most common drug which may cause acute hepatitis is
acetaminophen(paracetamol)
�ή ���� ���Ϝ� �ᓙح�ا �ϓ뗀�� �ϜᓙϜ ���Ϥᓙ 뗀ᓙήا��ό΄ا �ᓙا �뗀ᓙϜا ���䯶ا� �ή ��䯶뗀�ΒϜا
�ϴ� �뒀ό�� toxic dose is variableا� ا� �ᓙ뒀Ϝ뗀� ���ϴϜا �ή� �Β�Ϝا �뒀ᓙ ��ϴ�Λ� �ϴح뗀⿏
acute hepatitis ���ᓙ �ϴΎ� ��Ϥή �뗀�Ϝا ��� 뗀뗀Ϥϓ �뗀�ϴϴϜا �뗀όا� �뒀ᓙ �뗀�� �ᓙΒϜا

�Β�Ϝ뗀� �ᓙϓ �뒀Ϥ��� �뒀όᓙ� ��Ϥή 1��� ا��� ��ΒϜا ��Ϝ� �ή5��� �ή

2. Fulminant (acute liver failure, encephalopathy)-�
It is diagnosed if the ↑↑ �LT or �LT/ alkaline phosphatase ratio
> 5 and Prothrombin time > 5��(it means prolongation in PT)

�ا⿏��� �LT or �STا� �뗀Ϥ��⿏ا �ϴ� �Β��Ϝا �ϴᓙϜ� ���Ϥ뒀Ϝ �ᓙϓ �뒀Ϥᓙ ا뜀ا
�ᓙ�� ���ϤϜا ا⿏� ����� �ᓙا �뗀�� ��ᓙ 5 �ή �뗀ᓙ� alkaline phosphataseا�

��Ϥ� ��䁢� �ϴΒᓙ

�. Chronic�-↑ enzymes and/ manifestations > � months.
��ϤϜ �ᓙᓙϜا� ᓙ�ᓙ⿏� �뗀Ϥ��⿏�뗀� �뗀ᓙ�ᓙا �ϓ ᓙ뗀䁢 ا⿏� ���� 뒀ᓙا chronic�Ϥ뒀ᓙ ��ᓙ⿏ 뗀ϤϜ

�ᓙᓙا � �ή �뗀ᓙ�



7

There is some examples of drugs which may cause chronic
hepatitis,such as�-
1-amiodarone (serious, after stopping, may need transplantation)
This drug is antiarrhythmic drug which has broad spectrum and
LONG half time (56 days)

���Ϥ뒀Ϝ �Ϥ��� �뒀��ρ ��όϓ �Β�Ϝ뗀� ��ᓙ� ᓙا� ا⿏� ���� 뒀ᓙا ��ϴϜ뗀� �뒀��ρ ��όϓ ��ᓙ� �⿏�ᓙ�

irreversible damage of liver �ή �뒀ح�ή �䁢��� �΄ᓙϜ�Chronic toxicity

liver transplantation�ϴ뒀Ϥ�� ا� ���ϤϜا 뒀ᓙا �Ϝ뗀�ό� ���� 뗀ή�

2-Halothane
�ᓙ��Ϝا ���ϴϜ뗀� ���뗀�Ϝا �ᓙ�ϤϴϤϜا ��뗀ا� �ή �뗀ϴ뒀Ϥ�Ϝ뗀� ����ό뒀Ϝ ���ό�� �뗀� 뒀ᓙا

chronic hepatitis �Ϥ�� 뗀ᓙا�

C) Cholestasis�
↑bilirubin, alkaline phosphatase & GGT and If > � months it is
considered chronic cases.
The most common drug which may cause cholestasis is�-anabolic
steroids
�뗀ᓙᓙ �ϴ뗀ᓙ 뗀ᓙ�ή��ό�� �ϴϴϜا ��ό� �뗀ΒᓙϜا �⿏� �Ϝ뗀ᓙϜا 뗀⿏�Ύᓙ �ΒϴΎή �ᓙ ���䯶ا� �뗀ᓙ
���䯶ا� �뗀ᓙ ا⿏� ���ᓙا �ᓙ��Ϝ� �ϴϴϜا �ᓙا�Ϥ� �ϴ뗀ᓙ �뗀Β�ό�� �ᓙϤ�ᓙ� �ᓙ�뗀ᓙᓙ ��Ϥ�ᓙا

�ϴή ����� 뗀�ᓙ �ή ��뗀ᓙᓙ ��ᓙ� �뗀ᓙᓙ 뗀ᓙ뒀�Λ� �ᓙϜا �Ϝ뗀όϜ뗀Βϓ liver toxicity �Ϥ�ό�
�ᓙᓙ뗀Ϥᓙا ��ΎᓙϤϜا �Ύ�Ϝا 뒀ᓙا �뗀Βᓙ �뒀ᓙ ا΄뗀ᓙااا� 뗀�� 뗀�ᓙ �ή

D) Fatty liver (steatosis)�fatty liver it is mean Mild ↑ liver
enzymes (�LT & �ST) + enlarged liver which may come with or
without hepatitis and it may lead to → cirrhosis or acute liver
failure.
The most common drug which may cause fatty liver is�-
methotrexate.
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��ᓙ䯶 ���ᓙ �ᓙ �Ϝ�Ϝ�ᓙ�� ���Ϥᓙ� fatty liver�ΒϴΎ� ���ϤϜا 뗀ϤϜ 뗀ᓙ⿏�ا �뗀ή�Ϝا ���䁢 �ϓ
liver cirrhosisا� �뗀ΒΒ�ή �ᓙا اح� 뗀ᓙ⿏ا 뗀뗀ح�� �Β� ��Ϝ� ���ό� 뗀ή �Β�Ϝا �뒀ᓙ

ᓙ뗀䁢 �Ϝ 뗀Ϥ�ϴ� �ϴ뗀ᓙ ��ή �뗀�� 뗀ή mild fatty liver �뗀ᓙ �Ϝ 뗀�Βρ
��ή �뗀�� 뗀⿏ا ��ᓙϓ �Β�Ϝا �뗀Ϥ��⿏ا �ᓙ��� �ᓙ뒀�� marked Fatty liver

abdominal ultrasound���Ϥ뒀Ϝ �Ϥ��fatty liverا� ��ᓙا ᓙ�䁢ا �뗀ᓙᓙ �ϴρ

E) Cirrhosis�-is caused by all previous things B (chronic
hepatitis),C(cholestasis) or D(fatty liver) but doesn’t happened by
�(mild elevation of liver enzyme without symptoms)
The most common drug which may cause Cirrhosis is�-
methotrexate.
�ᓙό�� 뗀ᓙ⿏ا ��Ϥή �뒀Ϝا� fatty liver�Ϥ�� ا⿏� very common ا��Ϝا� 뒀ᓙا ا⿏� 뗀�ϴح�

�ᓙا �ᓙ�뗀�Ϝا ρ뗀ᓙ�Ϝا �ϴϤᓙ �Β�� �ϴΎ� ��Ϥή cirrhosisا� 뒀ᓙا 뗀ᓙا��cirrhosis�
� �ᓙᓙ�Ϝا

F) Granuloma�(not imp)

G) Tumors�e.g. sex hormones
cancer �ᓙϜ �ΎᓙϴϜ �ᓙا �ϴΎ��ή �뗀⿏�ή�ᓙ ��뒀�Λϴا �뒀Ϝا �뗀�Ϝا ا⿏� ����ή

breast Ca &Prostatic Caا� �뗀ή
Hepatic encephalopathy
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�ᓙ ��ᓙ ���⿏ ��� hepatic encephalopathyا� ��Ύ�Ϥ� �뒀Β⿏ 뗀ή �Β䁢 �ϴρ
-�portal vein pathwayا�

뗀��ϴό�ΒϜا �뗀ϓ �뗀�ήا� �뒀ᓙ ����� �Ϥᓙ뒀Ϝا �� �ϴ���� �ϓ �ᓙا ���ϤϜا �ᓙΛ� 뗀ϤϜ ��ا��
��ᓙ� �ϴح urease and glutaminase 뗀ϤᓙϤ΄ا �ϴϤ��⿏ا �뒀όϤ� �뗀�ᓙ �䯶�ᓙ�ϤϜا

-��ᓙ� �ή뗀΄ �뗀Βᓙ�ή � �Ϝا �뒀��ᓙ�� �ϴ���ΒϜا �ϴ��ό� �뗀Ϥ��⿏ا� �뒀ᓙ
1-NH� (ammonia)
2-G�B� like-action product
�-Benzodiazapine like action product

뗀ᓙϓ뜀뗀ح ��ϴϜا ���Βϓ 뗀ᓙ䁢뗀Ύόή뗀� �Ϥ�� 뗀ή ��ϴϜا �ή뗀�Ϝا �뗀뗀Ϝا �뗀Βᓙ�ϤϜا �뗀ᓙ �ϴᓙϜ
뗀ᓙ뒀��ᓙ�� �뗀Βᓙ�ϤϜا �뒀ᓙ �ϴᓙᓙό� �Β�Ϝا ��ᓙ� �ϴح portal veinا� ���ρ �ᓙ �Β�Ϝا �뒀ᓙ
�뗀ᓙ �Ϝ 뒀ᓙا ��Ϝ�....�ᓙ뗀ᓙή ا� �뒀Ϥ�ό� 뗀ή� 뗀ᓙ�ή �뒀��� non-toxic metabolite�Ϝا
�ᓙ liver cirrhosis �뗀�ή ���ή �Ϝ ��Ϝ�... �Β�Ϝ뗀� �ᓙ뗀ᓙή ���ᓙ 뗀ή ��ϴΒρ �뗀�⿏ا�

���ϴϓ �ϴΎ� ᓙا�
portal HTN뗀ᓙϤ΄ا �ᓙ뗀ح ���ᓙ ����liver disease(cirrhosis)�뗀�ή �뒀Ϝا ���ϤϜا

� �䁢ᓙϜا �뗀ᓙ�ᓙا �Β΄ �ᓙ��� portal veinا� 䯶ا�� ��Ϝا �ϴϤᓙ� �䁢ᓙϜا �䯶뗀�� �ᓙ�
뒀ᓙا ح��� �⿏� liver cirrhosisا� ح��� �ᓙportal veinا� 䯶ا�� ��Ϝا �뗀Βᓙ⿏ا
�ή ��Ϝا ��Ύό� �뒀Ϝا �뗀ا��ΒϜا �ᓙ ����� �ϴ뒀ό� ᓙا� �Β�Ϝا ا⿏� ���� �Β�Ϝ뗀� ��ϤϜا

�ϴϓ �䁢ᓙϜا �ᓙ���� portal vein�뗀� ��Ϝا �Βᓙ�� �ϴᓙϜ �Β�뒀Ϝ portal veinا� 䯶ا��
hepatic encephalopathyا� ��ή ��ᓙ� �ϴᓙ �ا�� �ϴρ�portal HTN �Ϥ���

�
�뒀ا�䯶 ��Ϝا �ϴϤᓙ �ᓙ���� portal hypertension���ϤϜا 뒀ᓙا ��ᓙ �ϴΎ� 뗀ϤϜ �ϴρ
뗀Β��ᓙ� ��ᓙ� �όϜا ��Ϝا �ή �Ϥ�ᓙϜا �ϴϤ�Ϝا �뗀ᓙ ��Ύ� ᓙ䯶뗀䁢 portal veinا� �ᓙΒ��

��Ύ� �ϴΎ� ا⿏� �ϴح� ᓙ뗀ϴ� �ϴ� portal veinا� �뗀ήا �ᓙ� 뗀Ϥϓ ��ϴϜ뗀� ��Ϝا �ϴϤᓙ �뒀�
��Ύ� �ϴح gastric vein�Ϥ�� very small thin veinا��䯶 �ϴϓ �뒀Ϝا ��Ϝا �ϴϤᓙ
esophagusا� �ϴϜح�اanastomosisا� �ή ��Βᓙ� �Β���� gastric veinا� 뒀ᓙا
��Ύό�� Systemic circulationا� 䯶ا�� anastomosisا� �뒀ᓙ �Ύ� ��뗀ᓙ�Ϝ뗀��

-�뗀Ϥᓙ �ϴΒΒ�Ϝ ��ϴϜا �뒀ᓙ �ᓙا ��ϴᓙ� �뗀ᓙ ���ΎόϜا �ϴ뒀Ϥᓙ ��Ϝ� ا�Ϝا�� ��Ϝا
���ᓙ �΄�� 뗀ᓙϴϓ �ϴΎ� ᓙا� ���ϤϜا �ϴϜح�ا �䯶�ᓙ�ϤϜا anastomosis network1-ا�
��Ϥή �뒀Ϝا� esophageal varices���Ϥ뒀Ϝ �Ϥ��� 뗀ᓙϴϓ �䯶�ᓙ�ϤϜا ��ϴΒ�Ϝا ��Ϝا �ϴϤᓙ �ή

rupture &severe bleeding�ᓙϴϓ �ϴΎ�
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�ᓙ΄ا�� �ϴ���ΒϜا �뒀ᓙό� �뗀�ή�뗀� 뗀��ϴό�ΒϜا ا⿏� 뗀�ϴح� 뗀اح� ا⿏� �ᓙ �ᓙا�� �ϴ⿏뗀뗀Ϝا �ᓙᓙ�Ϝ2-ا
�ή뗀΄ 䯶ا�ή �ᓙ� NH� &G�B� product�Ϝا urease and glutaminaseا�
�ή �Β�Ϝا liver cirrhosisا� ���ή �Ϝ뗀ᓙ� ��Ϝ� ��ϴΒᓙϜا �Ύ�Ϝ뗀� �Β�Ϝا 뗀ᓙ�ή �뒀�ό�
portal vein�뗀� �뗀Βᓙ�ϤϜا �뗀ᓙ ��Ϥϴόή �ᓙΒ� �ᓙا� �뗀Βᓙ�ϤϜا �뗀ᓙ ���� ᓙ�ᓙ� ᓙا�

�뗀Βᓙ�ϤϜا �뗀ᓙ �䁢��� gastric veinا� 䯶ا�� �Ϝا �뗀Βᓙ�ϤϜا �뒀ᓙ ���Ύ� �ό� �� �ή�
�䁢�� 뗀ή �ᓙϜ �뗀Βᓙ�ϤϜا �뒀ᓙ ��Ύ� �� �ή� systemic circulationا� �Ϝا ��뗀ᓙ�Ϝ뗀�

뗀ϴ⿏�ήا� ���䯶 �Β�ϴϓ �뗀ή�Ϝا 䯶ا�� �Ϝا blood brain barrierا� �Β���Brainا� �Ϝا
sedation�Ϥ�� G�Bا�� �뗀Βᓙ�ή ��ᓙ��brain edema ح��� �뗀ή�Ϝا 䯶ا�� �Ϝا

brain edema�뗀�ή �ϴϴ� hepatic encephalopathy ���ᓙ �뒀Ϝا ���ϤϜا �ϴᓙ뒀ϓ
G�Bا�� �ᓙا� �ή ��Ϥ�� �뗀�⿏�sedation�뗀�ή �ϴϴ� 뗀ᓙا�� 뗀ϴ⿏�ήا� �ᓙا� �ή

�뗀Ϥᓙ �ϴό뒀䁢ᓙ ���ρ �ᓙ �䯶뗀�Ϝ뗀� 뗀ϴ⿏�ήا� �ή �뒀�ό� ��ϴϜا-��ήح뗀ή
1-In liver→ urea.
2-In brain astrocytes → NH�+ glutamate (by glutamine
synthetase enzyme)→ glutamine.

Mechanism of hepatic encephalopathy
��ᓙ �Β䁢 �ϴΎᓙόϜ뗀� 뗀ᓙ�ᓙ 뗀�ϴح�

Gut bacteria on dietary proteins, produce NH� by�
a. Urease�-proteins into ammonia.
b. Glutaminase� glutamine into glutamate & ammonia.

Normally, ammonia is converted into�
a. In liver→ urea.
b. In brain astrocytes → NH�+ glutamate (by glutamine
synthetase)→ glutamine.

In hepatic encephalopathy�
1. ↑ammonia.(because it can’t breakdown in liver in this
case)
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2. ↓glutamate.(because the brain astrocyte is try to decrease
the overload of amonia in CNS by combined it with
glutamate so the glutamate level will decrease)

�. ↑G�B� ergic tone.
This → brain edema & neuropsychiatric manifestations.
ا� �ϴϤᓙ �䯶ا�� excitatory glutamateا� �ϴϤᓙ ���ᓙ �뒀䁢 ���ϤϜا �⿏�ᓙ�

��ϴϜا ��ρ ��뗀⿏ ���ϤϜا �ᓙ� �ϓا� Inhibitory G�B�
4. In fasting� glycogenolysis is not sufficient to ↑blood
glucose.

So ↑gluconeogenesis → ↓amino acids, ↑ammonia & sarcopenia.
뒀ᓙا ���ό�� �뗀ᓙᓙ glycogen���� ᓙ�ᓙ�Ϝا �뒀ᓙ �뗀�⿏ا� ��ϴΒᓙϜا �Ύ�Ϝ뗀� �ϴρ
��ᓙ� �ήا� 뒀ᓙا ��Ϝ� glycogenolysisا� ���ρ �ᓙ �뗀ϴΎϜ뗀� ��� �⿏뗀� ����ϤϜا

normal liver function ���ᓙ �뒀Ϝا ��ϴΒᓙϜا ���ϤϜا �ή
�Β�ό� ᓙا� �뗀ϴΎϜا hepatic encephalopathy(liver Dz) �뗀�ή ���ή �Ϝ ��Ϝ�
�Β�Ϝا 䯶ا�� �ϴᓙ���뗀� ���� ᓙ�ᓙ� ᓙا� 뗀ή �ᓙ�� �Ϝ ���ϤϜا 뒀ᓙا 뗀䁢ا �⿏� �Ϝ뜀� �ᓙا
�뒀ᓙ �ϓ뗀ᓙ� �뗀ᓙᓙ ���Βϓ �Β�Ϝ뗀� �ϴᓙ���뗀� ����ή �䁢뗀� ᓙا� �ή �Ϥ�ᓙ ��Ύ� 뗀Ϥ뒀ϓ

(gluconeogenesis)���Ϝا �ᓙ뗀�ΎϜ ا��� ᓙ䯶뗀Ύή ���ό�� �ᓙᓙ� ��Ϝ뗀� ���Ϝا ��ό�ή
�ᓙ �ό��� ��Ϝ뗀� ��ᓙ�뒀䁢Ϝ 뗀ᓙϜ�ᓙ� �뗀ᓙᓙ �뗀ᓙ�Ϝ뗀� �䯶�ᓙ�ϤϜا �뗀�ϴ���ΒϜا ���� 뗀뗀ή ���Βϓ
�뗀ᓙ�Ϝا �뗀�ϴ���� �ϴ��� 뗀ᓙا�� �뒀� �ϴᓙϜا ���� 뗀Ϥή 뗀ϴ⿏�ήا� �Β��� �뗀ᓙ�ᓙا �ϴ��όϜا 뒀ᓙا

sarcopenia�뗀ᓙ�Ϝ뗀� �Ϝ� �Ϥ�� ᓙا�

Precipitating factors
-��ᓙ� �뗀䁢ᓙ ��ᓙا� �뗀ᓙ ΄��ا�� ��ϤϜا �Ϝ 䯶��ό� �뒀Ϝا �뗀䁢ᓙϜا �ᓙ 뗀�ᓙ �ϴρ

1. GIT infection.
뗀�ᓙ ᓙ뗀䁢 �뒀ϓ �뒀� �ϴᓙϜا ���ό�� 뗀ϴ⿏�ήا �Ϝا �ϴ���ΒϜا �뒀ᓙό� 뗀��ϴό�ΒϜا �⿏�

��Ϥϴح �뗀ϴ�Ϝا� 뗀ϴ⿏�ήا� 뗀ᓙ�ή ���ό�� 뗀��ϴό�ΒϜا �뗀ᓙ �ϴϤᓙ ���� ᓙا� GIT infection
2. ↑dietary proteins.(↑proteins intake--->↑NH�)
�. GIT bleeding.(bleeding�proteins from RBC---->↑NH�)

4. Hypokalemia.
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����� �Β�Ϝا �뗀⿏�Ϝ �Β��Ϝ뗀� ا��� �ᓙا �ᓙ �뗀ᓙ ��ᓙ� ��ϴ΄뗀��ΒϜ뗀ϓ �ᓙᓙ⿏ ا�� ��Ύ��
뗀ή ��ϓ �Β�Ϝا �뗀⿏� ���� ᓙا� ��Ϝ뗀� ��ϴ΄뗀��ΒϜا �ᓙ⿏ 뗀뗀ή �뒀ϓ �Β�Ϝ뗀� �ϴ뗀ᓙ �뗀Ϥ��⿏ا �ϴ�ᓙό�
뗀ᓙϴᓙᓙا ���Ϥή diureticsا� ���䯶� �Ϝ뜀 �뒀ᓙ �뒀뗀ήا� �ή� �뒀� �ϴᓙϜا 䯶���� ����ᓙή �ᓙ

�뒀� �ϴᓙϜا ����� hypokalemia�Ϝ �Ϥ�� ��Ϥή 뗀ᓙ⿏� ���ϤϜا 뒀ᓙϜا
Treatment of hepatic encephalopathy

�)Lifestyle modification
1. Very small & frequent meals (& proteins).
�⿏� 뗀ή뗀Ϥ� �Ϥᓙ뒀Ϝا �ᓙ� �䁢� �뒀䁢� ᓙ�ᓙ� 뗀ή ����Ϝ� ��ᓙ� �Ϥᓙ뒀Ϝا �ᓙ� 뗀�ϴح� ���ϤϜا 뒀ᓙا
��Ύ� ᓙ䯶뗀䁢 �ή� �Β�Ϝ뗀� ��ή ���ᓙ ���� 뗀䁢ا ���ϤϜا �뒀ᓙا albumin뗀ᓙϴϓ �Ϥᓙ뒀Ϝا
�Ϝ �Ϥ�� �� ��Ϝ� ���ᓙ �䁢뗀�Ϝا albuminا� ���� �Ϥᓙ뒀Ϝا �ᓙ� ��ϤϤϓalbumin

�Βᓙ�Ϝا �ᓙ⿏ �뒀ᓙ �ή �䯶��όή �뗀Βᓙ� �뒀ᓙ� ��ϴ䁢䁢 �ϴϤᓙ �ᓙΛ�

2. Proteins� 1.2 - 1.5 gm/Kg/day.
More of vegetable & dairy sources.
�lso non absorbed vegetable fibers ↑nitrogen clearance.

�뗀�⿏ا� 뗀ᓙ뒀ᓙΛ� �뒀Ϝا �ϴϤ�Ϝا ��뗀�ό� ���ϤϜا 뒀ᓙا 뗀ᓙ뒀ᓙΛ� ��� �뒀Ϝا �ϴ���ΒϜا �ϴϤᓙ 뗀Β��ᓙ�
�ϴ���ΒϜا 뒀�Λ� ᓙا� �ή 뒀ᓙا ���ϤϜا ا⿏� ��ᓙ ��ᓙϜا ��Ϝ� �Β�Ϝ뗀� �ᓙ뗀ᓙή ���ᓙ 뗀ή �뒀Ϝا

�뗀�ϴ���ΒϜ뗀� ��� ᓙ뗀ᓙ� �ᓙΛ�� �Β뒀Ϝا �ή �뗀�ϴ���� �ᓙΛ� ᓙا� 뗀Ϥ⿏ا �Ϥᓙ뒀Ϝا �ή
뗀ᓙا� �뒀ᓙϓ ammoniaا� �뗀Ύόήا ��Ϥ� ᓙ뗀ᓙ�Ϝ뗀� �䯶�ᓙ�ϤϜا �뗀ϴϜا� ا⿏� ���ᓙا 뗀ᓙا��

����ᓙ �ᓙ뗀ح

�. ↑carbohydrates.
�뗀όᓙή �ϴᓙ �뗀ᓙᓙ� �Β�Ϝ뗀� �ϴᓙ���뗀� ����ή ���ᓙ 뗀ή ���ϤϜا 뒀ᓙا 뗀�ϴح� �⿏�

��Ϝ뗀� ���Ϝا ��ό�ή �뒀ᓙ �ϓ뗀ᓙ� �뗀ᓙᓙ ᓙ�ϴᓙ��ᓙ뗀ᓙا�

4. Probiotics.
�ᓙ Hepatic encephalopathyا� �뗀Β΄ا �ᓙا اح� ا⿏� 뗀ᓙ�뗀΄ 뗀�ϴح� 뗀اح�

probiotics�뗀� �Β�Ϝا 뒀ᓙا �Ϝ뗀�� �ϴᓙϜ intestinal dysbiosis&becteriaا�
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B)Treatment of Precipitating factors
Is the initial ttt.e.g.
1. �ntimicrobials.
GI infection�ᓙhepatic encephalopathyا� �뗀Β΄ا اح� �⿏� �ᓙا �ᓙᓙ�ή �ᓙا 뗀�Βρ

infectionا� �Ϝ뗀ᓙا �뗀ᓙᓙ ��ϴح 䯶뗀ᓙή �ᓙ�� �ϴᓙϜ
2. Evacuant enema & ↓protein intake.
�뗀�ήا� �ή 뗀ϴ⿏�ήا� �뗀Ύόήا �䁢ا� �뗀ᓙᓙ (enema)�ϴᓙ�ᓙ ��ᓙح ���ϤϜا 뒀ᓙا �ᓙᓙا ��Ϥή

stool�뗀� ���ϤϜا �ή �뗀�ϴ���ΒϜا �ᓙ �ا⿏��
�. Electrolyte & acid base balance.

ح��� 뗀ήا �ϴϴό⿏ portal hypertentionا� �Ϝ뗀ᓙ�GIT bleedingᓙ뗀䁢 �Ϝ �ا��
����Ϝا �뗀�Ϝ ���ό�⿏ �ϓا� Rupture in portal vein or esophageal varices

-��ᓙ� 6-4 �ή ρ뗀ᓙ�Ϝا
4. H2 antagonists & PPIs.(by decrease irritation of acid fluid on GI
which may cause bleeding)

5. Drugs decreasing portal pressure (for esophageal varices)ا��ᓙ �ᓙή
a. Octreotide.
b. β blockers.
c. vasopressin,
d. nitrates.
e. Ca++ channel blockers.

�ᓙ뗀Ϥ΄ا ��뒀ᓙή ��Ϝ� ��뒀ᓙή �ή ���䯶ا� �뗀ᓙϜ �뗀�Ϝا ��ϴ⿏뗀�ϴή
6. Macrolides stimulate motilin receptors in GIT smooth
muscles→↑motility. Used to ↑gastric emptying of blood.

䯶�ᓙ�ή motilin R�뒀ᓙ �䁢όᓙό�macrolidesا� ���ϴᓙϜا ا䯶뗀ᓙϤϜا� ا⿏� 뗀ᓙ�뗀΄ 뗀�ϴح�
�ή �όᓙ�� LESا� ����prokinetic drug� ا��Ϝا� 뒀ᓙا �䁢όᓙ� �ϴح �ϤᓙᓙϜا �뗀ᓙϴϜا

GI�뗀� 䯶�ᓙ�ϤϜا ��Ϝا �ή ��Ύ뒀�� ᓙا� �Ϝ뗀όϜ뗀Βϓ(anal canal)�ᓙ�
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C)Drug which ↓ammonia
�ϴϜ뗀ᓙ 뗀ϴ⿏�ήا� ا⿏� �뒀�ᓙή ���ᓙ hepatic encephalopathyا� ���ή ا⿏� 뗀�ϴح�

뗀ϴ⿏�ήا� �ϴϤᓙ �ή �뒀�� �Ϝ뗀όϜ뗀�� brain edema�뒀Ϥ�ό�� �뗀ή�Ϝا �䁢�ό�� ��Ϝ뗀� �ϴ뗀ᓙ
-��ϴϜ뗀όϜا ���䯶ا� ���ρ �ᓙ ��ϴΒ�Ϝا

1.Lactulose�-it is the 1st line ttt & prophylaxis in all cases of
hepatic encephalopathy.

�⿏� hepatic encephalopathyا� ��뗀ᓙϜ �뗀ᓙ �ᓙϓا� �ᓙا �ᓙ ا��Ϝا� 뒀ᓙا 뗀�Βρ
�ᓙ� ��ϴ⿏뗀�ϴή �� �䁢όᓙ�

�-it is act as prebiotic by ↓colon pH → ↓survival of urease-
producing & glutaminase - producing gut bacteria

뗀Ϥᓙ �ϴΒᓙ�ή �Ϝا ��ᓙό� �뗀�ήا� �뒀ᓙ ���� 뗀ϤϜ disaccharide �ᓙ �ᓙ뗀Βᓙ ا��Ϝا� 뒀ᓙا
short chain acid product �Ϝا ��Ϝ�ᓙόا ᓙا� �뒀ϜاLactose and glactose

��ᓙ뗀䁢 �ή pHا� ��ᓙ� ᓙا� ا⿏� ���� 뒀ᓙا �ϴᓙϤح �뗀Βᓙ�ή �Ϝا ��ᓙ� ا��Ϝا� 뒀ᓙا �⿏�ᓙ�
�΄�Ϝا �Ϥᓙό� ᓙ�ᓙό� 뗀ή �뗀�ᓙ 뗀ϴ⿏�ήا� �ό�ό� �뒀Ϝا 뗀��ϴό�ΒϜا �⿏�ᓙ� �뗀�ήا� 䯶ا�� �ᓙϤح �Ϝا

뗀ϴ⿏�ή� �뒀Ϥ�� �⿏뗀ᓙ �뒀Ϝا 뗀��ϴό�ΒϜا �ή �뒀�⿏� ��Ϥ� �ϓا� �ᓙϤᓙϜا
B-Converts ammonia (NH�) into ammonium (NH4+) which is not
absorbed.
ا��Ϝا� 뒀ᓙا �⿏�ᓙ� (H+)����뗀� ��� �ᓙϤᓙϜا �΄�Ϝا ا⿏� �뗀ϴϤϴ�Ϝا �䯶뗀ή �ή ����� 뗀اح�
���Λ� �ϴ�� �뗀�ήا� �ϴΎ� ᓙا� ���� �ᓙϤح �Ϝا ��ᓙ뗀䁢 �ή �뗀�ήا� 䯶ا�� pHا� ��ᓙ�
-��ϴϜ뗀όϜا �Ϝ䯶뗀�ϤϜ뗀� 뗀Ϥᓙ �뗀�ή�뗀� 뗀ϴ⿏�ήا� �ᓙ�ή �ή ا���� 뒀ᓙا �ᓙ뗀ᓙό� ᓙا� �Ϝ뗀όϜ뗀��(H+)

NH� + H+ ------>NH4+

�ᓙ�ϤϜا �⿏� ᓙ�ᓙ� ᓙا� �ή B.B.Bا� �Β�� �ϴ�� ��Ϝا �ϜاNH4+ا� �ᓙ�ή �䁢�� 뗀Ϥ뒀ϓ
brain edemaا� �뒀�ᓙή �ϴᓙ �ϴ뒀ح �Ϝ뗀όϜ뗀ΒϓCNSا� ���� �ᓙ�ᓙ� ��ᓙᓙϤϜا

C-act as laxative so it will exceretion of protein and NH� in the
stool

2.�ntimicrobial therapy�-we used non absorbed antibiotics
against urease-producing & glutaminase-producing gut bacteria
such as�-
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뗀⿏ا �ᓙ 뗀�Ϝ뗀ح �Λ�⿏ ��� 뗀ᓙή��ό�� �뒀Ϝا ���ϴᓙϜا ا䯶뗀ᓙϤϜا� �ᓙ ��ᓙϜ뗀� �뒀Β⿏ 뗀ή �Β䁢 �ϴρ
not absorbed and act locally on GIT���� ��ϴح 䯶뗀ᓙή ���ό΄ا �뗀όᓙή

� absorbable and has systemic effect���� �䯶ا� �뗀όᓙή ��
ا⿏� �ϤΎا �뗀ᓙᓙ not absorbed and act locally on GIT���� �䯶ا� ��� 뗀�Βρ

.�ᓙ뗀ᓙή �Ϝ뗀ή뗀ᓙ �뒀Ϝا �뗀�ή�뗀� 뗀��ϴό�ΒϜا �뒀ᓙ �뗀�ϓ ��ᓙ� �䁢όᓙ�
-��ᓙ 뗀ᓙή��ό�� �뒀Ϝا ���䯶ا� �뒀ᓙ �ή�

�.Rifaximin�-is poorly absorbed antibiotic related to rifampin
(against E coli) used as 55� mg twice daily in hepatic
encephalopathy. Rifaximin is 1st choice because it is not absorbed,
broad spectrum, with low adverse effects.

B.Neomycin�-is ↓bacterial glutaminase and use it with 1-4 gm
daily in divided doses.But it may cause ototoxicity &
nephrotoxicity as adverese effect.

C.Metronidazole�-against gram -ve anerobic gut bacteria
( ..urease...). Oral, 2�� mg, 4 times daily.

�-Spherical carbon(charcol)��dsorbs ammonia from GIT.
��ή 뗀ᓙϜ���� �뗀�ή�뗀� �䯶�ᓙ�ϤϜا 뗀ϴ⿏�ή�뗀� �ή뗀ᓙ ��Ϥ� ���� ا��Ϝا� �뒀ᓙا 䯶�ᓙ�ϤϜا �����Ϝا

stool�뗀�

4-Branched -chain ammonia - lowering agents�(modern drugs)
→ urinary non urea excretion.
�-L- Ornithine L- �spartate�
Mechanism� provides metabolic substrates for urea cycle in liver
and glutamine synthesis in skeletal muscle → ammonia
detoxication & ↑ skeletal muscle protein synthesis.

�ϴح hepatic encephalopathyا� �뗀ᓙ ���䯶� �ή ����ᓙ �뒀뗀ᓙ �ᓙ ���䯶ا� �뗀ᓙ
alternative metabolism pathway���� ���ρ �Ϥᓙ �뒀ᓙ ���䯶ا� �뒀ᓙ �Ϥᓙ ��Βή ��ᓙ�
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�ᓙ �Ϝ�ᓙ�� ��ή �뒀�όϜا �ό�� �뗀΄ �ϴ� �ᓙ�ή �Ϝا �Ϝ뒀� 뗀ϴ⿏�ήا� ��ᓙόόϓ 뗀ϴ⿏�ήا� �䯶뗀ϤϜ
�ϴ뒀�Ϝا ���ρ

B.Phenylbutyrate.��ΒϤϜا �ᓙ⿏ �䁢όᓙ�

5.Zinc�-it is cofactor for ammonia detoxication.
뗀ϴ⿏�ήا� �ή �뒀�όϜا �뒀ᓙ �⿏�ᓙ뗀�� �ᓙ뗀�ή �ή뗀ᓙ �Βό�� 뗀ᓙا� �⿏�Ϝا

D)Flumazenil
Mechanism�-↓neuro-inhibitory effect of G�B�-� /
benzodiazepine receptor complex.

�ό�ό� 뗀��ϴό�ΒϜا ا⿏� �ᓙ hepatic encephalopathy�뗀� �ᓙ뗀ᓙϤϜا اح� ا⿏� 뗀ᓙا� 뗀�ϴح�
��뗀⿏� �뗀��⿏ �ᓙ� ���ϤϜا �뒀�ό�� �뗀ή�뒀Ϝ �뒀ᓙό� G�B�-like product 뗀ᓙϤ΄ا 䯶ا�ή

benzodiazepine R� G�Bا�� ρ뗀Β�ᓙا �ᓙ ���Ϝا 뒀ᓙا �Β�� �뒀Ϝا� ᓙ뗀ᓙ�Ϝا ��ρ
�ϴ�Λ� �䁢�� benzodiazepine antagonist� �䁢όᓙ� ا��Ϝا� 뒀ᓙا �ϴᓙ �뗀ᓙᓙ�

���ϤϜا �ᓙΎ�� G�Bا��
Disadvantages�-short - term (minutes) benefits.

�䁢뗀όΒϓ short duration of action���ᓙ �⿏� �Ϝ뗀ϴ�ϴ뒀ᓙ �ή��ό��� 뗀ή ا��Ϝا� 뒀ᓙا
�ᓙΎ� ا��Ϝا� �ϴᓙ�� �ϴ뒀ᓙ ���ᓙϴا �ᓙϜ뗀Ϥᓙ �뒀ᓙا� �ϴ뒀ᓙ �Ϥ䁢ή� ��뗀⿏ �ᓙا�ρ �ᓙا ���ϤϜا

���ᓙϴا �����ᓙا �뗀�� �ᓙ�� ا��Ϝا� ���ᓙή �ᓙό�� ��ᓙ� ��� ���ᓙح�ا ������ا �뒀ᓙا
ρ뗀ϴᓙ� �ρ��� ��Βή �뒀ᓙ �ᓙ뗀ή ا��Ϝا� 뒀ᓙϓا

GOOD LUCK


