
Geriatric patients with acute kidney injury in the 
intensive care unit: the effect of vitamin B12 and 
albumin levels on survival 
 
Sertaş Erarslan , Türkan Paşalı Kilit  
 
Department of Internal Medicine, Faculty of Medicine, Kütahya Health Sciences University, Kütahya, Türkiye  
 
 
ABSTRACT 
Objectives: Acute kidney injury (AKI) is a common and critically important clinical entity in geriatric age 
group. In addition, higher mortality rates are seen in cases requiring intensive care treatment. We have aimed to 
investigate the effect of vitamin B12 and albumin levels on mortality in critically ill geriatric patients with AKI. 
Methods: Geriatric patients hospitalised in the Intensive Care Unit with a diagnosis of AKI between 
07.01.2014-07.01.2015 were retrospectively screened and included in the study. Two groups were formed from 
discharged and exited patients. General characteristics and laboratory values of the patients were scanned from 
the hospital archives and recorded. Statistically significant intergroup differences in terms of demographic 
characteristics, and biochemical values were determined by statistical analysis. 
Results: A total of 103 patients, including 53 females were enrolled in the study, while 72.2% of the patients 
had prerenal AKI. The mortality rate was 47.57% in all patients. There was no difference between groups in 
terms of mortality rates, etiologic factors and KDIGO staging. Vitamin B12 was high and albümin was low 
the group who succumbed to death. In addition, mortality rates increased by 10% for every 100 units increase 
in vitamin B12 value and decreased by 22% for every 10 units increase in albumin value. 
Conclusions: We have determined that an increase in albumin levels during clinical follow-up decreased mor-
tality rates and an increase in vitamin B12 levels directly increased mortality rates. Hypoalbuminemia and 
high vitamin B12 levels were found to be independent predictive factors for mortality in AKI.  
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 T he geriatric population is defined as the pop-

ulation of people aged 65 years and older [1]. 
With aging, morphological changes occur in 

the kidneys such as anatomical reduction in renal size 
and decrease in parenchymal volume, and functional 
changes such as decrease in renal blood flow and 
glomerular filtration rate (GFR). In addition, chronic 
diseases such as hypertension (HT), diabetes mellitus 

(DM), heart failure (HF) etc., which have a high 
prevalence in the elderly population, increase the risk 
of adverse structural and functional changes in the kid-
neys with aging [2]. As is known the incidence of 
acute kidney injury (AKI) increases in the elderly pop-
ulation compared to younger individuals [3]. AKI is 
defined as the development of functional abnormality 
in the kidneys within hours or days [4]. Functional ab-
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normality parameters include the rate and relative ratio 
of increase in serum creatinine levels and the amount 
of urine formed in a certain period of time. Three 
stages have been defined according to these parame-
ters in the classification of KDIGO [5]. Renal dysfunc-
tion frequently improves in AKI and the prognosis is 
good. The geriatric population and the patients who 
need intensive care have higher mortality rates, need 
renal replacement therapy (RRT) more often and per-
manent loss of renal function is observed more fre-
quently [6].  
      Albumin is a natural protein produced in the liver. 
Its half-life is 18 days and it has different physiologic 
effects and functions. The most important of these are 
maintenance of plasma oncotic pressure, and acid-base 
balance, hormone and drug transport, and regulation 
of the immune system.7 Albumin is also a negative 
acute phase reactant. A decrease in albumin levels 
below 30 g/L is defined as hypoalbuminemia and is 
frequently detected in critically ill patients [8].  
      Vitamin B12 is not produced in the body and must 
be taken from outside and its deficiency is associated 
with anemia and neuropsychiatric disorders [9]. Defi-
ciency may be observed in nutritional disorders and 
gastrointestinal system diseases that cause malabsorp-
tion [10]. High vitamin B12 levels may be related to 
iatrogenic causes or may be observed in diseases in-
cluding liver disease, polycythemia vera, leukemia and 
chronic kidney disease (CKD) [11]. In addition, a re-
lationship between high vitamin B12 levels and in-
flammatory parameters has been shown [12].  
      In our study, we have aimed to investigate the ef-
fect of vitamin B12 and albumin levels on survival in 
geriatric patients with AKI who were hospitalised in 
the internal medicine intensive care unit. 
 
 
METHODS 
 
This study was planned as a retrospective screening 
study of geriatric patients with AKI hospitalized in the 
Internal Medicine Intensive Care Unit of Kütahya 
Health Sciences University Evliya Çelebi Training and 
Research Hospital between 07.01.2014 and 
07.01.2015.  
 
Inclusion Criteria  
      Patients aged 65 years and older who were hospi-

talized in the internal medicine intensive care unit with 
a diagnosis of acute kidney injury were included in the 
study. The KDİGO (Kidney Disease: Improving 
Global Outcomes) guidelines were used for the diag-
nosis and staging of AKI [5].  
 
Exclusion Criteria  
      Patients under 65 years of age, those who were 
discharged within the first 48 hours of their admission 
to ICU, and cases with a diagnosis of chronic renal 
failure who were on renal replacement therapy pro-
gram were not included in the study.  
 
Data Collection  
      Patients who were discharged from the intensive 
care unit (Group 1) and patients who did not survive 
(Group 2) were allocated into two separate groups. Be-
sides, patients were also assessed in categories of pre-
renal, renal, and postrenal AKI according to the 
etiology of AKI.  
      Archival information was gathered concerning 
age, gender, comorbidities, diagnosis at intensive care 
unit admission, length of ICU stay, need for hemodial-
ysis, and clinical outcomes of the patients. Relevant 
laboratory parameters [BUN, creatinine, uric acid, al-
bumin, globulin, CRP, ferritin, B12, TSH, WBC, neu-
trophil, lymphocyte, Hgb, MCV, RDW, Plt, MPV] 
were recorded from the hospital information system. 
In addition, the albumin/globulin ratio and 
neutrophil/lymphocyte ratio (NLR) were calculated 
and recorded.  
 
Ethical Statement  
      Ethical approval was received from the ethics 
committee of Kütahya Health Sciences University 
Faculty of Medicine with the decision dated 
24.02.2021 and numbered 2021/03-15. The study was 
conducted by the Declaration of Helsinki.  
 
Statistical Analysis  
      Statistical analyses were performed with the help 
of SPSS version 17.0 program. The conformity of the 
variables to normal distribution was examined by his-
togram plots and Kolmogorov-Smirnov test. Mean, 
standard deviation, median, minimum, and maximum 
values were used in descriptive analyses. Categorical 
variables were compared with Pearson chi-square test. 
Mann-Whitney U test was used for non-normally dis-
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tributed (nonparametric) variables between two 
groups. Kaplan-Meier analysis was used for univariate 
and Cox regression analysis for multivariate analysis. 
P-values below 0.05 were considered statistically sig-
nificant. 
 
 
RESULTS 
 
A total of 103 patients, including 50 males and 53 fe-
males, were enrolled in the study. The mortality rate 
was 47.57% (n:49). The most common indications for 
admission were prerenal (72.2%), renal (22.33%) and 
postrenal (4.85%) AKI in respective percentages of 
patients. Etiologic factors for prerenal (infection: 
65.33%, and dehydration: 20%), renal (infection: 
72.73%, and toxic nephropathy 27.27%), postrenal 
AKI (% prostatic hyperplasia: 60%, and various ma-

lignancies: 40%) were identified in different propor-
tions of patients as indicated.  
      According to KDIGO staging; patients had stage 
1 (33.98%), stage 2 (36.89%), and stage 3 (29.13%) 
AKI. A total of 34 patients (33.01%) received renal re-
placement therapy (RRT) (Table 1).  
      General and etiologic factors were compared be-
tween the groups (Table 2). Any significant difference 
could not be found between groups in terms of gender, 
etiology, KDIGO staging and need for RRT when 
evaluated using the chi-square test.  
      Differences between the groups in terms of age, du-
ration of hospitalization in days, and laboratory param-
eters were analyzed using the Mann-Whitney U test 
(Table 3). WBC, Neutrophil, NLR, RDW, MPV, B12, 
and CRP levels were statistically significantly higher in 
the non-surviving group. In addition, albumin, A/G ratio 
and creatinine levels were lower in this group. 
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Cox regression analysis was performed with the val-
ues that were significantly correlated with mortality 
(Table 4). Accordingly, one unit increase in albumin 
value decreased the mortality risk by 0.221 times 
(95% CI: 0.062-0.789), and one unit increase in B12 
value increased the mortality risk by 1.001 times (95% 
CI: 1.000-1.002). 
 
 
DISCUSSION 
 
In our study, we found that prerenal causes were more 
frequent in geriatric patients hospitalised in intensive 
care unit with the diagnosis of AKI, and high vitamin 
B12 and low albumin levels were directly associated 
with increased mortality risk. In addition, RDW, MPV 
and CRP levels were higher in the nonsurvived group.  
      With aging, structural and functional changes 

occur in the kidneys such as decreased parenchymal 
tissue, glomerulosclerosis, thickening of the glomeru-
lar basement membrane, decreased renal blood flow, 
and glomerular filtration rate [13, 14]. Because of 
these changes, the incidence of AKI is higher in the 
elderly population. In individuals over 70 years of age, 
AKI is detected 3.5 times more frequently than in 
younger individuals [5]. The mean age of the patients 
included in our study was 77.31±7.77 years. Develop-
ment of AKI in elderly individuals is frequently due 
to iatrogenic and multifactorial causes. The most com-
mon causes are the use of nephrotoxic drugs or agents 
such as NSAIDs, diuretics, and radiocontrast agents 
[15]. In a multicenter study, the rate of development 
of AKI during hospitalization was found to be 48% in 
patients over 80 years of age with normal renal func-
tion tests at the time of hospitalization [16]. Prerenal 
azotemia is the second most common cause of AKI 
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[17]. Dehydration (fluid loss through gastrointestinal 
tract, diuretic use, and decreased fluid intake, etc.) and 
decreased effective plasma volume (sepsis, and heart 
failure, etc.) are the causes of prerenal azotemia. Some 
studies have shown that sepsis is the most common in-
dication for hospitalisation of the patients with AKI in 
the intensive care unit [18, 19]. In our study, prerenal 
causes were found more frequently in accordance with 
the literature. Among prerenal causes, sepsis was the 
most frequently detected cause and no significant dif-
ference was found in mortality rates regarding differ-

ent etiologic causes of AKI.  
      Albumin plays an essential role in the mainte-
nance of serum oncotic pressure and also has regula-
tory functions on the immune system [7]. Serum 
albumin levels may decrease in severe inflammations, 
in cases where albumin synthesis decreases due to he-
patocyte injury and in cases of increased albumin de-
pletion through renal route [20]. Hypoalbuminemia is 
known to be associated with increased mortality and 
morbidity rates independent of the underlying disease 
[21]. A meta-analysis of 90 studies conducted in crit-
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ically ill patients hospitalised in intensive care units, 
has shown that a 10 g/L decrease in albumin level 
caused a 137% increase in mortality rates and a 71% 
increase in hospital stay [22]. In another study, it was 
shown that low serum albumin level was a significant 
independent factor predicting the development of AKI 
[23]. In our study, serum albumin levels were signifi-
cantly lower in the nonsurvived group. In addition, 
mortality rates decreased by 22% for every 10 g/L in-
crease in serum albumin levels. In parallel with other 
studies conducted in critically ill patients, serum albu-
min was found to be an independent factor predicting 
mortality in critically ill geriatric patients diagnosed 
with AKI.  
      Although many studies have been conducted on 
health problems that may develop due to vitamin B12 
deficiency, limited information is available on health 
problems that may develop due to its excess. B12, a 
water-soluble vitamin, plays a critical role in maintain-
ing cellular functions, erythrocyte formation and me-
tabolism of homocysteine [10]. It is now known that 
increased serum vitamin B12 levels are associated with 
systemic inflammatory response syndrome (SIRS), and 
impaired liver and kidney functions [24]. However, the 
effect of increased serum vitamin B12 levels in the de-
velopment of AKI is not known exactly. In various 
studies elevated vitamin B12 levels have been associ-
ated with severe degrees of inflammation. Corcoran et 
al. [25] showed that increased CRP levels were corre-

lated with high vitamin B12 levels in intensive care 
unit patients.25 Similarly, it has been showed that high 
vitamin B12 levels were associated with increased 
CRP levels. These findings suggest that increased vi-
tamin B12 levels with their toxic inflammatory effects 
may induce development of kidney damage. In a mul-
ticenter study by House et al. [26], a decrease in GFR 
was observed after administration of high-dose vitamin 
B complex (containing vitamin B12) to patients with 
diabetic nephropathy. It was shown that increased 
serum vitamin B12 levels elevate the risk of developing 
AKI in patients undergoing liver transplantation and 
vitamin B12 level was a predictive factor for the de-
velopment of AKI [26]. Besides relatively higher vita-
min B12 levels were associated with increased rates of 
hospital mortality in adult patients [27]. As a result of 
these studies, it is obvious that vitamin B12 elevation 
is not innocent and further studies are needed to reveal 
its adverse effects. In our study, significantly higher 
serum vitamin B12 levels were detected in the nonsur-
vived patient group. It was also shown that every 100 
unit increase in serum vitamin B12 levels caused a 
10% increase in mortality rates. According to these re-
sults, it can be said that vitamin B12 level is an inde-
pendent predictive factor for mortality. It is possible 
that extremely high serum vitamin B12 levels may in-
crease mortality rates by inducing the development and 
exacerbation of AKI and by contributing to the exac-
erbation of inflammation. 
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Limitations  
      Our study has some limitations. Retrospective de-
sign and small patient group can be listed. In addition, 
the fact that the effect of additional comorbid diseases 
could not be fully evaluated due to its retrospective 
design can be considered as a limitation. There is a 
need to support the findings with large patient groups 
and prospective studies. 
 
 
CONCLUSION 
 
It is known that AKI is a frequently detected clinical 
condition among inpatients, and morbidity and mor-
tality rates are higher both among patients hospitalised 
in the intensive care unit and in the geriatric age group. 
In the geriatric age group, the presence of additional 
parameters that will help in the evaluation of treatment 
efficacy and disease severity and predict mortality is 
thought to aid clinicians in patient follow-up.  
      It should be known, and taken into consideration 
that high vitamin B12 levels may exert toxic effects in 
AKI and increase mortality rates in patients with AKI. 
It is necessary to be more careful about vitamin B12 
replacement in the geriatric age group.  
      Serum albumin levels decrease in critically ill pa-
tients and the presence of infection. It should be 
known that a low albumin level will have a negative 
effect on the clinical status of patients with potential 
development of immune system defects, while an in-
crease in serum albumin levels has a mortality-reduc-
ing effect. In geriatric patients hospitalised in the 
intensive care unit, applications to increase albumin 
levels should always be evaluated and albumin re-
placement should be considered frequently in case of 
need. 
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