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Relationship Between Serum Level of Uric Acid and 
Out Come of Elderly Patients Admitted to Geriatric 

ICU with Systemic Infection on Admission

Introducion:
Uric acid is an end product of the metabolism of purine 
through the action of xanthine dehydrogenase or xanthine 
oxidase. It is present in blood and is excreted in the urine. 
Normal levels of blood uric acid range from 0.09 to 0.42 
mmol/L in adults, with slightly higher values for elderly pa-
tients. It is well established that oxidative stress is involved 
in a spectrum of acute and chronic pathologies, includ-
ing cardiovascular, neurodegenerative, inflammatory, neo-
plasmic and infectious diseases[1-4]. Moreover, oxida-tive 
stress plays a key role in aging [5].

Critical illnesses, such as sepsis or acute lung injury (ALI)\
acute respiratory distress syndrome(ARDS), are character-
ized by a severe production of reactive oxygen species 
(ROS) and other radical species with consequent oxidative 
stress [6].

The immune cell functions are specially linked to ROS gen-
eration, such as that involved in the microbicidal activity of 
phagocytes, cytotoxic activity or the lymphoproliferative 
response to mitogens [7]. However, excessive amounts of 
ROS are harmful for the immune cells, because they can 
attack cellular components and lead to cell damage or 
death by oxidizing the membrane lipids, protein, carbohy-
drates and nucleic acids. To prevent these effects of ROS, 
they can be neutralized by the complex anti-oxidant sys-
tem that the organisms have developed [2]. Thus, anti- oxi-
dants play a vital role in maintaining immune cells in a re-
duced environment and in protecting them from oxidative 
stress [8]. 

Uric acid’s antioxidant activities are also complex. And 

there is a debate about its oxidant-anti-oxidant activ-
ity when its serum level is low or high, supposing that it 
aquires oxidant stress effect in high level.

By studying its antioxidant properties it was found that:
UA(Uric Acid) has the highest concentration of any blood 
antioxidant.[9] and provides over half of the total antioxi-
dant capacity of human serum.[10]

It has been suggested that Serum UA could be a marker 
of oxidative damage [11]

As an indicator for evaluating the oxidation-antioxidation 
status of organisms, uric acid possesses protective effect 
on vitamin C [12]. And as  an endogenous aqueous anti-
oxidant in humans it contributes as much as 2/3rd of all 
free radical scavenging capacity in plasma [13].

Elderly  patients in the intensive care unit usually have 
experienced a variety of pathogenic courses such as is-
chemia-reperfusion injury, inflammation and dysfunction 
of blood coagulation which uric acid may be a factor in-
volved in the above mentioned pathogenic courses, and 
may have potential value for the assessment of changes in 
clinical settings and prognosis of illness[14], in addition to 
its previously mentioned role in the process of physiologi-
cal aging. 

So  AIM  of the current study was carried out to evaluate the 
relationship between serum uric acid in ICU elderly patients 
and their outcome in respect of prognosis of infection  . 

Patients and Method:
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Objective: of the current study was to evaluate the relationship between serum uric acid and prognosis of a group of 
elderly patients who had solitary or multiple sites of infections upon admission to geriatric ICU (Intensive Care Unit).  

Methodology :   forty four elderly patients , both males and females , sixty years old and above were recruited from 
the ICU of Geriatric department, Ain Shams university hospital. And they were divided into cases and control groups ac-
cording  to their serum uric acid on admission, they were subjected to history taking included: demographic data, SOFA 
score, site(s) of infection and prognosis upon discharge. then serum uric acid , serum creatinin and BUN(Blood Urea Ni-
trogen) were measured within 24 hours of admission

Results: among the participants the median serum level of uric acid was  7.235 ± 2.95 with no statistically significant 
correlation between it and the socio-demographic and clinical data of the patients, but there was statistically significant 
correlation between it and prognosis of the patients while sofa score not. By ANOVA test only serum uric acid and cre-
atinin showed  statistically significant correlation with the prognosis while age, gender and serum BUN didn't.

Conclusion & Recommendation:  uric acid is an important prognostic factor for ICU elderly patients and should be in-
vestigated more whether to be routine investigation or not for this group of patients.
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Study design:
 A case - control study  

Setting:
the participants were recruited from  Elderly ICU of geriat-
ric department, Eldemerdash hospital.Ain Shams University

Subjects 
forty four elderly 60 years and older, both males & females 
and they were devided into two groups:

Cases : 22 elderly patients with hyperuricemia 
Controls : 22 elderly patients with normal serum uric 
acid
Both groups were admitted to the Geriatric ICU with with 
solitary or multiple sites of infection diagnosed upon ad-
mission or during hospital stay.

Methodology:
All subjects were subjected to the following:
1-An oral  concent to participate in the study was taken 
2-history taking which included: 
I-demographic data:  Name ,age ,gender .
II- period of  ICU (intensive care unit) admission 
III- period of hospital stay
IV - diagnosis on admission
V - comorbid condidtions
VI - SOFA score  
VII- Regarding infection : number, site and type
VIII-prognosis of infection :
Died, remained unchanged,  improved  , completely 

healed
 
The inclusion criteria of patients were those with solitary or 
multiple sites of infection diagnosed within 24 hours of ad-
mission.

3-Laboratory investigation:
 -serum levels of uric acid,
-creatinine and blood urea nitrogen (BUN)
Both were detected within 24 hours after admission. 

Statistical analysis : 
- Quantitative data e.g. age are presented as mean 

± standard deviation.   Independent t test is used to 
compare such data between two groups and one-way 
ANOVA is used when more than two groups are to be 
compared.

- Qualitative data e.g. sex, are presented as count and 
percentage.   Chi-squared test is used to compare such 
data between two or more groups.

- The r² value represents the proportion of variation of 
the dependent variable  that is predicted from the in-
dependent variable. An r² of 1.0 indicates that all the 
plotted points lie on a straight line and that the de-
pendent variable can be predicted from the independ-
ent variable with 100%. 

 
Ethics :
The study was approved by the scientific board of Geriat-
rics and Gerontology department, faculty of medicine Ain 
Shams University.

Result & discussion: 
Demographic and clinical data :
Among   the   patients,  23( 47.92%  )were  male  and  25( 
52.08%  ) were female, with a mean age of   68.00   ± 
7.95   years  (median    65    years). 83.3% were young 
old, 12.5% were old and 4.2% was among the oldest 

group.

Twenty eight (58.3%) of the participants had got one 
site of infection, 16(33.3%) withtwo sites of infection and 
four(8.3%) with 3 sites of infections.

The most common associated comorbid conditions were 
hypertension and diabetes mellitus that each was found in 
52.1% among the participants  as shown in table (1)

The average hospital stay was  6.75±4.25  days (median 6 
days). Average  sofa  score was 4.98 ±2.83(median  4 ). 

Within 24 hours after admission, the major  relevant labo-
ratory results were as follows: uric acid was 7.235 ± 2.95 
(median=7.2), serum creatinine was  1.875 ±1.74 

With (median 1.2), and  blood urea nitrogen was 45.90± 
25.99 with (median = 39 ).

Regarding prognosis, seven patients representing 14.6% 
of the participants completely recovered, sixteen patients 
representing 33.3%, five patients representing  10.4%, and 
20 died representing  41.7%.

Correlation between uric acid level and sociodemo-
graphic data:
- With Gender, mean serum uric acid among the males 

participants was  7.278 while among females partici-
pants was 7.196 but no statistically significant differ-
ence ( p= 0.92 ).And this agree with [15]. Also agree 
with the general concept that women have far lower 
prevalence of gout compared to men and this gender 
difference gets smaller with increasing age, but men 
still far outnumber women with gout, even among the 
elderly[14].   

- There was no statistically significant coorrelation be-
tween age of the participants and serum uric acid (ta-
ble 2&3).And this disagree with [16], who concluded 
that SUA levels in men and women increased with ad-
vancing age, but this may be explained by the differ-
ence of the studied age group in both studies , that 
[16] Kuzuya M1, Ando F,et al compared elderly group 
with youger ones with an average age of 44.5 years 
for the men and 43.7 years for the women,while in the 
current study a mean age of   68.00   ± 7.95   years. 

- By using Student t test there was no statistically sig-
nificant correlation between mean value of serum uric 
acid and any of the associated comorbid conditions 
as regard: coronary heart disease the current study  
(t=–1.1, P=0.29), neoplasm (t=–0.78, P=0.43) , hyper-
tension (t=–1.4, P=0.17), diabetes mellitus (t=–1.6, 
P=0.12), and cerebral infarction (t=–0.39, P=0.69) this 
agree with with [15] as regard IHD and neoplasm and 
disagree as regard hypertension and diabetes mellitus  

- Also in the current study there was no statistical-
ly significant association between uric acid and : 
COPD(t=–0.32, P=0.75), CHF(t=–1.5, P=0.12), Bron-
chial asthma(t=–1.17, P=0.26), corepulmonale (t=–0.9, 
P=0.36),and anemia (t=–0.53, P=0.59)

- The present study showed a linear correlation between 
serum uric acid and BUN (r²=0.39 , P  = 0.006) and 
creatinine (r²=0.16 , P  = 0.29),Figure(1&2) and this re-
flect the affection of the serum level of uric acid was 
by many factors such as protein metabolism and renal 
function, this agree with [15] ,who found the same re-
sult.

Correlates of prognosis:
- There was no statistically significant correlation 

between serum uric acid and sofa score of the 
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patients(table 4)
- By using ANOVA test to assess the correlation be-

tween sofa score and prognosis versus that of mean 
serum uric acid and prognosis , it was found that there 
was no statistically significant correlation between sofa 
score and prognosis, while there was highly statistically 
significant correlation between mean serum uric acid 
and prognosis,(table 5) this agree with the results of 
[15] who usedAPACHEII score & not sofa as in our cur-
rent study . And this result also support our hypothesis 
that uric acid is an emerging prognostic factor among 
ICU elderly patients in contrast to the current used 
ones.

- Age, gender and BUN had no statistically significant 
correlation with prognosis pvalues respectively( p= 
0.45), p=0.39 and  ( p= 0.1). while s. creatinin show 
statistically significant correlation( p= 0.05). while 
serum uric acid show highly statistically significant 
correlation(p= 0.002). (table 6&7)

- Regarding the associated comorbid conditions there 
was no statistically significant correlation with prog-
nosis as follow:-hypertension (p value=0.34), diabe-
tes mellitus(p value=0.68),IHD(p value=0.53),Copd(p 
value=0.94), chronic liver disease(p value0.19), 
CHF(pvalue=0.95), bronchial asthma(pvalue=0.82), 
malignancy(pvalue=0.68), old CVS(pvalue=0.24) and 
anemia(pvalue=0.69). 

- These result indicate that serum uric acid is a strong 
predictor of morbidity and mortality among ICU el-
derly patients regardless other known ones as age, 
gender,underlying comorbid conditions and lab. Values 
as BUN. 

 
Tables : 
Table (1): Associated comorbid conditions:  

Co-morbidity

1-HTN 25 52.1

2-DM 25 52.1

3-IHD 10 20.8

4-COPD 2 4.2

5-CLD 5 10.4

6-CHF 2 4.2

7-B.A. 3 6.3

8-ARRYTHMIA 0 0

9-BUDD CHIAR$ 1 2.1

10-MALIGNANCY 4 8.3

11-OLD C.V.S. 2 4.2

12-HEARING .I. 1 2.1

13-PROSTATE ENLARGEMENT 1 2.1

14-COREPULMONALE 2 4.2

15-ANEMIA 1 2.1
Table (2&3)
Correlation between age and uric acid level

Mean Std. Deviation Sig. 
Age           
N=48 68.00 7.952 r= -0.04  

p=0.74 uric acid    
N=48 7.235 2.9446

Relation between age groups and uric acid level

N Mean Std. De-
viation Sig.

young old 60 - 74 
years 40 7.283 2.7437

F=0.113   
p=0.89

old old 75 - 84 
years 6 7.250 4.4912

≥85 years 2 6.250 3.3234
Total 48 7.235 2.9446

Figue(1&2):

Table(4): Correlation between uric acid and sofa score

Mean Std. Deviation Sig.°

sofa score 4.98 2.832 r=  0.076    
p=0.607 uric acid 7.235 2.9446

 
° Pearson correlation r²
 
Table(5 ): Relation between sofa score and uric acid 
with prognosis

Prognosis N Mean Std. De-
viation Sig. 

sofa 
score

complete 
resolution 2 6.00 1.414

F= 1.360

P= 0.267

partial reso-
lution 21 4.19 2.136

Deterioration 5 4.40 2.966

Death 20 5.85 3.376

Total 48 4.98 2.832
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uric 
acid

complete 
resolution 2 3.700 .9899

F= 5.880

P= 0.002

partial reso-
lution 21 5.871 2.5203

Deterioration 5 9.160 1.6334

Death 20 8.540 2.8304
Total 48 7.235 2.9446

ANOVA test

Table (6) Relation between uric acid and socio-demo-
graphic and clinical data with prognosis ANOVA test

 
Table (7)Relation between Gender and prognosis

Prognosis
Gender 
Female

No (%)

Male

No (%)
complete resolu-
tion 0 (0.0) 2 (8.7)

partial resolution 11 (44.0) 10 (43.5)
Deterioration 2 (8.0) 3 (13.0)
Death 12 (48.0) 8 (34.8)
Total 25 (100.0) 23 (100.0)
χ²= 2.97      p=0.39

Conclusion and Recommendations :
Results of the current study showed that serum uric acid 
was more statistically significant than other prognostic fac-
tors as age , gender and more than sofa score in predict-
ing prognosis of eldelry patients admitted to ICU with sys-
temic infection. Thus it is an emerging prognostic factor 
which does worth more studies to confirm being essential 
routin tests for these patients. 
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