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Abstract: 
 

Background :Chronic liver diseases and liver cirrhosis with resistant ascites to diuretic therapy 

are associated with Acute Kidney Injury (AKI). AKI is a decisive predictor factor of mortality in 

Hepatorenal Syndrome (HRS). 

Study AIM :To evaluate the rate of AKI and its effect on cirrhotic patients' survival in one of the 

leading hospitals in Libya. 

Method :Over two years, 122 individuals with liver cirrhosis were admitted to the Medical 

Department of the Tripoli Central Hospital (Jan 2015-Dec 2016). Their notes were used to collect 

data. In the medical outpatient clinic, all the patients were monitored, and their creatinine levels 

were normal. Records of serum urea, creatinine, and electrolytes were gathered, as well as 

demographic information. 

Statistical Analysis:Data were arranged in an SPSS sheet, and descriptive and percentage 

analysis was done. Differences between the means of serum urea and creatinine were tested by 

ttest, and a P-value of ≤ 0.05 was considered statistically significant.  

Results:Twenty-one patients had AKI; of those,eightpatientsprogressed from the 16 patients had 

creatinine > 2 mg/dl died (50%).Total death in this series was eight patients (38.1%) from those 

patients who had AKI died in the hospital. 

Conclusion:AKI occursin advanced liver cirrhosis, leading to an increased mortality rate. AKI is 

a significant predictor of mortality in LC patients. Therefore, closeintensive supervision is 

required for cirrhotic patients with ascites, aiming to prevent AKI, reduce mortality. 
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Introduction:

Cirrhosis is irreversible liver damage. In 

2016, more than 40,000 American patients 

died due tocirrhosis complications, making 

liver cirrhosis (LC) the 12threason of death 

in the USA.1 It was reported that the 

number would grow to an estimate of 

630,000, although only a third of patients 

know it.2,3 Racial and socioeconomic 

disparities do exist, with prevalence highest 

among non-Hispanic blacks, Mexican 

Americans, and those living below the 

poverty level.3 The estimated expenses of 

patients with advanced liver damage care in 

the USA is around 12 - 23 billion dollars per 

year.[4],[5] 

LC represents the end stage of many forms 

of chronic hepatitis of different etiologies 

and with variable courses.6-11 In chronic 

liver disease (CLD), the healing process 

progresses towards fibrosis due to the 

persistence of noxa pathogens.[12] Collagen 

fibers and non-collagenous deposition in 

the extracellular matrix determine the 

progressive damage of the liver structure.  

LC is defined as diffuse liver damage that is 

characterized by fibrosis and abnormal 

nodules surrounded by annular 

fibrosis.13Eventually, liver cirrhosisleads to 

portal hypertension and liver cell failureand 

increases the risk of hepatocellular 

carcinoma (HCC).[7] 

Clinically, LC isclassified into two phases: 

1) compensated, 2) decompensated 

cirrhosis.15 Decompensated LC can be 

clinically and confirmatory laboratory tests. 

Ascites, spider naevi, hepatic 

encephalopathy, esophageal varices, 

gastrointestinal bleeding are the common 

presentation. Thrombocytopenia and 

hypoalbuminemiaare commonly reported. 

Compensated LC is hard to differentiate 

from chronic hepatitis.Furthermore, 

according to the presence/absence of portal 

hypertension, LC may be divided into two 

forms.15Hence, differentiation between 

overt cirrhosis and early liver fibrosis is 

essential for diagnosis andstarting 

treatment or screening protocols, permitting 

an early diagnosis, and preventing 

complications of LC, such as esophageal 

varices, HCC, etc.[16]-[18] 

HRS is a serious complication of LC and is 

associated with higher morbidity and 

mortality rates. It is characterized by 

functional circulatory changes all over the 

body, especially the kidneys,leading 

eventually to a reduced glomerular 

filtration rate. Albumin infusion, 

vasopressors, selective Beta-blockade, 

octreotide, noradrenaline, and other 

medical modalities that improve renal 

blood flow have therapeutic roles. 

However,liver transplantation or liver-

kidney transplantation is the ultimate 

therapy.  

As determined by an increase in serum 

creatinine, acute impairment of kidney 

function is reported in 19-26% of patients 

admitted to hospital with cirrhosis and 32% 

of patients with severe alcohol-associated 

hepatitis.19-22Raised creatinine level on its 

own underestimates the decline in renal 

function in patients with cirrhosis owing to 

impaired hepatic production of creatine (the 

precursor of creatinine), reduced muscle 

mass, tubular secretion of creatinine, and 

https://www.aafp.org/afp/2019/1215/p759.html#afp20191215p759-b1
https://www.aafp.org/afp/2019/1215/p759.html#afp20191215p759-b2
https://www.aafp.org/afp/2019/1215/p759.html#afp20191215p759-b3
https://www.aafp.org/afp/2019/1215/p759.html#afp20191215p759-b3
https://www.aafp.org/afp/2019/1215/p759.html#afp20191215p759-b4
https://www.aafp.org/afp/2019/1215/p759.html#afp20191215p759-b5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4277952/#B7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4277952/#B2
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inaccurate measurement of creatinine by 

calorimetric methods in the presence of 

elevated serum bilirubin.[23],[24] 

Study Aim: 

To assess the prevalence of AKI in cirrhotic 

patients and the predictive value of AKI on 

the prognosis of HRS patients.  

Material and Methods : 

The enrolled patients were followed in 

Medical Out-patient In Tripoli Central 

Hospital-Libya. One hundred twenty-two 

patientswere admitted with liver cirrhosis 

between Jan 2015-Dec 2016.Seventy-two 

were males, 50 were females, and age 

ranges between 28-87 (60.2±1.2) years. The 

diagnosis of liver cirrhosis was clinical 

(clinical signs supported bystandard 

ultrasound changes in the liver and the 

spleen). All our patients wereinvestigated 

for blood counts, electrolytes, liver function, 

urea, and creatinine.  

 

Statistical analysis 

The SPSS package was used to conduct the 

statistical analysis (SPSS Inc., Chicago, 

Illinois, USA, version 25 for Windows). A 

descriptive and frequency analysis was 

conducted, and the results were presented 

mean ± sem. The differences between the 

means of serum urea and creatinine were 

compared using a paired student t-test. The 

serum urea and creatinine values were also 

correlated using paired samples. Statistical 

significance was defined as a p-value of 

<0.05. 

Results: 

At presentation, the serum urea was normal 

and ranged between17-49mg/dL with a 

mean of (33.5±0.78), and serum creatinine 

ranged between 0.7-1.2mg/dL (1.13±0.17). 

There was a significant difference between 

serum urea and creatinine average and 

considerable correlation (table 1,2).  
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Table 1. Mean serum urea & creatinine difference correlation and paired student t-test.

 Correlatio

n 

P value   paired t-test 

Pairs   Mean difference SEM Sig(2-tailed) 

Urea 0 & Urea 1 0.576 0.000 -31.2934 3.90 0.000 

Urea 1 & Urea2 0.884 0.000 12.3098 2.27 0.000 

Urea2 & urea3 0.574 0.000 13.713 2.33 0.000 

Creat 0 &Creat 1 0.717 0.000 -0.35 0.07 0.000 

Creat 1 & Creat.2 0.806 0.000 0.11 0.05 0.025 

Creat.2 & Creat.3 0.919 0.000 0.07 0.04 0.035 

 (urea 0= urea baseline, urea 1= urea in 

admission day, urea 2= S. urea after three 

days of admission, and urea 3= S. urea after 

six days of admission. The same applies to 

serum creat (creatinine) 

The enrolled patients' baseline normal 

serum creatinine before hospital admission 

was normal (< 1.5mg/dL). On admission 

day, 42 of the 122 (34.4%) patients had 

serum creatinine ≥1.5mg/dL, and Sixteen 

patients (38%)had serum creatinine range 

between ≥1.5 - ≤1.9 (1.6±0.04). Patients had 

serum creatinine ≥2mg/dL (2.8±0.15) were 

26 patients (21.3%). At day 3 after the 

admission, patients had serum creatinine 

≥1.5mg/dL were 28 (23%), and only 12 

(9.8%) had serum creatinine ≥2mg/dL 

(3.05±0.44). On day six after admission, the 

number of patients who had serum 

creatinine ≥2mg/dL was only 4 (3.3%), and 

the rest had serum creatinine concentration  

<1.5mg/dL.  

Serum urea was < 49mg/dL (the normal lab 

reference is <50) at the last follow up day. 

At admission day, serum urea concentration 

stayed normal < 50mg/dL (33.1±1.4) in 70 

patients (57.4%), urea >50mg/dL was 

reported in 52 patients (43.6%), of which 26 

(21.8%) patients has urea between 51-

100mg/ with an average of 

(77.3±3.7).Patients had serum urea ranged 

between 101-260mg/dL (140±8.0) was 

reported in 26 patients.  

After three days of admission, the serum 

urea was normal (≤50mg/dL) (34.8±0.8) in 78 

patients. 44 patients had urea higher than 

51mg/dL. Serum urea was between 52-

100mg/dL (73.4±2.6) in 36 patients, and 8 

patients had serum urea >111-200mg/dL 

(131±12.6). After 6 days of admission, the 

serum urea was normal (<50mg/dL) in 119 

patients (97.5%), and only 3 patients their 

urea was 52, 209,233mg/dL.  

There were significant differences between 

the urea and creatinine mean values and a 

significant correlation (table 1).Twenty-one 

patients had developed acute kidney injury 

that reversed functionally following good 

hydration and medical support. Eight 

patients who had severe AKI died despite 

the supportive medical measures. Four out 

of the eight patients ceased primarily due to 

cardiac arrhythmias.   
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Discussion: 

Renalimpairment is a common finding in 

patients with advanced liver disease with 

cirrhosis and portal hypertension. Renal 

injury in cirrhotic patients increases 

morbidity and mortality rate. The 

underlying cause of renal dysfunction in LC 

and other CLD is complex, including 

inflammatory, circulatory, and toxins 

mediated processes.  Specific management 

strategies are limited because the exact 

mechanisms have not been fully elucidated. 

HRS has the worst prognosis among the 

acute renal failure syndromes in cirrhotic 

individuals because it is frequently 

associated with circulatory and other 

organs failure. AKI accounts for 

approximately 11% of AKI in hospitalized 

cirrhotic patients with refractory 

ascites,associated with high mortality. 

Substantial splanchnic vasodilation and 

portal hypertension causes overwhelming 

hemodynamic instability in severe 

advanced cirrhosis. The renin-angiotensin-

aldosterone system and the sympathetic 

nervous system are both activated by 

preferential splanchnic vasodilation, 

resulting in severe renal vasoconstriction 

and contributing to AKI etiology in cirrhotic 

individuals. Furthermore, advanced portal 

hypertension stresses the splanchnic 

arteries, promoting intestinal bacteria 

translocation and the generation of 

powerful vasoconstrictors such as 

prostacyclin and nitric oxide.[25] These 

potent splanchnic vasodilators cause blood 

pooling in the splanchnic circulation and 

decrease the effective circulating systemic 

blood volume.[26] These effects are initially 

compensated by hyperdynamic circulation 

with increased cardiac output. 

However, as the CLD progresses, these 

compensatory mechanisms are insufficient 

to maintain the cardiac output, 

compensating the splanchnic vascular bed 

dilatation.[27] CLD patients with ascites 

who develop renal dysfunction without 

intrinsic renal disease were considered to 

have HRS until proven otherwise. HRS was 

subdivided into two types. In type 1 HRS, 

renal function deterioration occurs over 

days to weeks in cirrhotic patients. In type 2 

HRS, renal function impairment happens 

overa longer period (usually months).[28] A 

new classification was considered by the 

International Club of Ascites, classifying 

HRS into separate subgroups corresponding 

to the underlying pathology. [29] In this 

study, renal dysfunction was reported in 

thirty-seven patients, but only eight patients 

developed HRS. 

Causes of AKI in cirrhotic patients other 

than HRS AKI are identified in the new 

classification and include prerenal causes, 

bile acid nephropathy, andacute tubular 

injury.[30] 

Although AKI pathophysiology in acute-on-

chronic liver failure (ACLF) has not been 

fully elucidated, AKI is considered essential 
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for diagnosing HRS in ACLF.31 

Althoughmedical support such as 

hemofiltration, liver dialysis, hemodialysis, 

vasopressors, and albumin infusion are 

supportive therapies, and they effectively 

bridge for about three months to the liver or 

hepato-renal transplantation.[32] The 

unavailability of most of these supportive 

medical interventions in Libya, especially in 

rural hospitals and during the last conflict, 

made the mortality higher.[33] 

The death rate is high in HRS, resulting 

predominantly due to variceal bleeding, 

hepatic and kidney failure. Type 1 HRS has 

a worse prognosis, and most patients (80%) 

die during two weeks.[34] On the contrary, 

type 2 HRS patients have an indolent 

disease course, and renal failure has a slow 

course pattern of development compared to 

type 1 HRS.[35] However, type 2 HRS has a 

longer survival duration compared to type 1 

HRS.  

In the present study, 6.6% of cirrhotic 

patients had full features of HRS. Another 

study reported a lower percentage (4%).34 

On the contrary, about 17% of admitted 

patients with CLD and ascites reported 

HRS, resulting in > 50% of those patients 

dying because of liver failure.[35] 

AKI was recorded in 17.2% of the patients 

in this trial, and renal dysfunction was 

improved in most of them. In this trial, the 

overall fatality rate was 6.6%, although 50% 

of patient had AKI died. Half of the expired 

patients died from cardiac arrhythmias that 

werecaused mainly by hypokalemia. Other 

causes of death, such as spontaneous 

peritonitis, claimed the lives of the other 

patients. It has been shown that 

spontaneous bacterial peritonitis is a 

common cause of renal failure in HRS 

patients (30%).[36] 

Conclusion : 

The study is of a reasonable size but very 

reflective.From this, we confirm that there is 

no doubt that renal dysfunctionis 

significantly high in cirrhotic patients 

ranging from mild to severe AKI, increasing 

patientdeaths rate. Furthermore, renal 

dysfunction degree is a predictive factor of 

death in LC. Prevention of AKI in cirrhotic 

patients, especially those who have ascites, 

significantly reduces the death rates.  
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