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INTRODUCTION

Prompt assessment and selection of patients in need for surgical 
intervention should be the most crucial initial treatment strategy 
in the management of deep neck infections, as previously em-

phasized by many surgeons [1,2]. Infectious and inflammatory 
conditions of the human neck can cause rapid airway compro-
mise [3]. Furthermore, the spread of infection through the pre-
vertebral fascia could result in simultaneous mediastinitis or os-
teomyelitis of the cervical spine, which could be catastrophic for 
patient survival [4]. However, many physicians have argued that 
performing only physical examination of the neck is insufficient 
for the accurate assessment of severity and prediction of prog-
nosis in patients with deep neck infection [5].

In 2004, Wong et al. [6] proposed a scoring system for pre-
dicting prognosis in necrotizing cervical fasciitis that included 
white blood cells, hemoglobin A1C, serum sodium, glucose, cre-
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Objectives. The current study aims to determine the correlation between nutritional status upon presentation and disease 
severity, as well as treatment and survival outcomes.

Methods. Patients who were diagnosed with deep neck infection, underwent at least one surgical drainage/debridement, 
and had more than 1 week of hospitalization at a tertiary medical center from 2007 to 2015 were retrospectively in-
cluded. Thereafter, initial serum albumin, C-reactive protein (CRP), and body mass index (BMI) were reviewed.

Results. A total of 135 patients were included in the final analysis. Accordingly, the proportion of patients with simultane-
ous mediastinitis (21.0%), necrotizing fasciitis (12.9%), disease extent >1 cervical level (72.6%), mean CRP (22.4 
mg/dL), mean length of hospitalization (25.0 days), and mean 1-week follow-up CRP (7.2 mg/dL) was significantly 
higher in the hypoalbuminemia group (initial serum albumin <3.0 g/dL) than in the normoalbuminemia group (all 
P<0.05). No significant correlations had been observed according to BMI status. After adjusting for age and Charlson 
comorbidity index, odds ratios for the following outcomes were calculated in patients initially presenting with hypo-
albuminemia: simultaneous mediastinitis (3.07), necrotizing fasciitis (7.89), disease extent >1 cervical level (2.12), 
initial serum CRP over 20 mg/dL (3.79), hospitalization of more than 14 days (4.10), 1-week follow-up CRP over 5 
mg/dL (3.78), and increased duration for an over 50% decrease in initial CRP (2.70) (all P<0.05). Although intravas-
cular albumin replenishment decreased the proportion of patients with hypoalbuminemia after 2 weeks (P<0.05), it 
did not significantly predict better treatment outcomes.

Conclusion. Among the markers reflecting an individual’s nutritional state, an initial serum albumin of less than 3.0 g/dL 
was an independent serologic marker predicting increased disease severity and complications in patients with deep 
neck infection.
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atinine, and C-reactive protein (CRP). Their scoring system, 
termed Laboratory Risk Indicator for Necrotizing Fasciitis 
(LRINEC), was the first attempt to predict severe types of infec-
tions in the cervical area utilizing initial laboratory markers. 
However, the LRINEC scoring system showed weak predictabil-
ity in cases where infections were exclusively limited to the 
deeper spaces of the neck [7,8].

In terms of critical care, low serum albumin levels were asso-
ciated with poorer clinical outcomes and lower survival [9,10]. 
According to Vincent et al. [11], serum albumin level was an in-
dependent predictor of prognosis and treatment response in pa-
tients with acute distress. Additionally, in 2015, Moon [5] pro-
posed a modified LRINEC scoring system that added initial se-
rum albumin levels to the conventional LRINEC scoring system. 
Compared to the conventional scoring system, the modified 
LRINEC scores were shown to have higher modality in predict-
ing clinical outcomes.

Serum albumin and body mass index (BMI) are widely ac-
cepted, easily measured indicators reflecting the overall nutri-
tional status of an individual [12-14]. Therefore, the current 
study aimed to (1) compare the initial severity of deep neck in-
fections between well-and poorly-nourished patients, (2) deter-
mine the risk for poorer clinical presentation and clinical out-
comes, and (3) determine whether albumin replenishment could 
improve clinical outcomes.

MATERIALS AND METHODS

Study population
Study subjects were recruited through retrospective medical 
chart review. Patients who primarily visited Asan Medical Cen-
ter (a tertiary medical center) via the outpatient clinic or emer-
gency room and were subsequently diagnosed with deep neck 
infection from January 2007 to December 2015 were reviewed. 
Patients with deep neck infection were defined as those who 
had undergone at least one surgical drainage/debridement of the 
infection source in addition to being hospitalized for more than 
7 days. Patients under the age of 18 and those with deep cervi-
cal infection due to underlying malignancy, tuberculosis, trauma, 
and foreign material insertion to the head and neck area were 

excluded. Additionally, patients who had undergone contrast-
enhanced computed tomography (ceCT) or surgical debride-
ment in other medical centers, as well as those referred from 
other medical centers, were excluded. This study was approved 
by the Institutional Review Board of Asan Medical Center (IRB 
No. 2017-0031). 

Definition and categorization of deep neck infection
All patients underwent ceCT of the head and neck area, as well 
as the chest area in cases where infectious spread along the me-
diastinum was evident. The diagnosis of deep neck infection in 
each patient was confirmed by an official reading from a board-
certified radiologist. Furthermore, two sub-categories of deep 
neck infections were established. Accordingly, patients whose 
ceCT showed an evident abscess pocket(s) in the deep cervical 
space were defined as the “deep cervical abscess” group, where-
as those suffering from severe necrosis with soft-tissue infection 
spreading along the deep cervical fascia and cervical muscles 
were defined as the “necrotizing fasciitis” group. Abscess pock-
ets exclusively located at the peritonsillar space, oropharyngeal/
laryngeal mucosa, and salivary glands were not considered as 
true “deep neck infections” and therefore not included in the 
study.

Management of deep neck infection
Each patient had undergone surgical debridement followed by 
hospital admission. Decisions regarding patient treatment were 
made by a board-certified head and neck surgeon. Upon initial 
patient encounter, prompt resuscitation of vital signs, securing 
of the upper airway, and peripheral blood laboratory/microbiol-
ogy tests had been performed. Intravenous (IV) antibiotics were 
immediately administered empirically based on established 
guidelines. Upon surgical drainage of deep cervical abscesses, a 
paired swab and tissue culture had been obtained for the identi-
fication of underlying microorganisms. Thereafter, the regimen 
and dosage of antibiotic agents were modified based on the re-
sults of the bacterial culture study and consultations with an in-
fectious disease specialist. Cases where in the infection had 
spread to the mediastinum through the prevertebral space were 
consulted with a cardiothoracic surgeon, and surgical interven-
tion and drainage of pus were performed as needed. Some pa-
tients with severe bacteremia and sepsis despite adequate surgi-
cal and medical treatment needed aggressive intervention, in-
cluding critical patient care in intensive care unit admission. In 
cases with persisting hypoalbuminemia, single-to-multiple IV 
administrations of 100 mL of 20% albumin solution were con-
sidered. However, this could only be performed upon the in-
formed consent from the patient or their guardians. Patients 
were discharged when they showed no evidence of active infec-
tion/inflammation and were tolerant to reasonable amounts of 
oral feeding.

  �Risk factors of complicated deep neck infections were retro-
spectively examined in 135 patients. 

  �Initial serum albumin less than 3.0 g/dL was an independent 
serologic marker to predict complicated deep neck infection 
(P<0.05).

  �Intravenous albumin replenishment did not show a signifi-
cance in the prediction of better treatment outcomes. 

H LI IG GH H T S



Park MJ et al.  Hypoalbuminemia in Deep Neck Infection    295

Measured variables
Demographic information (age and sex) was reviewed. The sever-
ity of the underlying comorbidity in each patient was evaluated 
using the Charlson comorbidity index (CCI) in addition to re-
viewing the patients’ medical history of hypertension, diabetes, 
chronic liver disease, chronic pulmonary disease, end-stage/chron-
ic renal disease, and coronary artery disease. The ceCT images 
were used to determine the extent of involvement (unilateral/
bilateral), number of involved cervical levels, and presence of si-
multaneous mediastinitis. Peripheral blood laboratory results, 
including a complete blood count, chemical battery, and CRP, 
were available for all patients. Follow-up for the complete blood 
count, chemical battery, and CRP was done daily or every other 
day for the first and second week of treatment. For the remain-
ing hospitalization period, blood tests were performed twice a 
week. Initial serum albumin and BMI were used to assess the 
nutritional state of each patient. Moreover, 1-week follow-up 
CRP and the duration for an over 50% decrease in the initial 
CRP were used to determine responses to treatment. Clinical 
outcomes were evaluated using the total number of surgical 
drainage, total length of hospitalization, and overall survival.

Statistical analysis
Values for or proportion of patients with each clinical factor ac-
cording to the initial and 2-week nutritional status were com-
pared using Student t-test, chi-square test, and Fisher exact test. 
Odds ratios (ORs) for the development of each clinical manifes-
tation and worse clinical outcomes with poorer nutritional sta-
tus, older age, and poorer underlying conditions were calculated 
using univariate logistic regression analysis. Multivariate analysis 
of the ORs for each clinical result was performed after adjusting 
for age and CCI. Survival curves were plotted using the Kaplan-
Meier method, while the log-rank test was used to compare 
overall survival and elapsed time for a 50% reduction in serum 
CRP according to initial serum albumin levels. All of the tests 
were two-sided, and a P-value <0.05 was considered statistical-
ly significant. Statistical analyses were performed using IBM 
SPSS ver. 21.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Patient characteristics
A total of 135 patients satisfied the inclusion criteria for the cur-
rent study (Table 1), among which 50 (31.6%) and 85 (53.8%) 
accounted for males and females, respectively, with a median 
age of 62 years. Accordingly, 19 patients (14.1%) had hyperten-
sion, 46 (34.1%) diabetes, four (3.0%) chronic hepatitis, five 
(3.7%) end-stage renal disease (ESRD), two (1.5%) chronic pul-
monary disease, and 19 (14.1%) coronary artery disease, result-
ing in 73 patients (54.1%) with a CCI ≥1. The median serum 
albumin level upon initial presentation was 3.1 g/dL with 62 pa-

tients (45.9%) having initial hypoalbuminemia (serum albumin 
<3.0 g/dL). Moreover, the median BMI value was 23.0 kg/m2 
with 17 patients (12.6%) being underweight (BMI <18.5 kg/
m2). A total of 30 patients (19.0%) showed bilateral disease in-
volvement, while 85 (63.0%) had an infection that extended to 
more than one cervical level. The ceCT revealed a definite ab-
scess pocket in 126 patients (93.3%) and necrotizing fasciitis in 
nine (6.7%). Simultaneous mediastinitis was observed in 19 pa-
tients (14.1%). The mean number of surgical drainage was 1.7 
(standard deviation, 1.0) with a minimum of 1 and a maximum 
of 7, while the median duration of hospitalization was 14 days. 
Despite aggressive resuscitation and adequate control of the in-
fection source, 11 patients (8.1%) died from sepsis followed by 
multiple organ failure.

Correlation between initial nutritional status and clinical  
manifestations
Values for and proportion of patients with each clinical finding 
were compared according to initial serum albumin levels and 
BMI (Table 2). The proportion of patients with older age, simul-
taneous mediastinitis, necrotizing fasciitis, disease extent of more 
than one cervical level, and higher initial CRP was significantly 
greater in the hypoalbuminemia group than in the normoalbu-
minemia group (all P<0.05). The hypoalbuminemia group also 
showed poorer treatment responses and clinical outcomes, 
which resulted in longer duration of hospitalization, higher 
1-week follow-up CRP, and longer time interval for a >50% 
decrease in the initial CRP level (all P<0.05). However, the 

Table 1. Patient characteristics 

Characteristics Value (n=135)

Sex
   Male:female 50 (31.6):85 (53.8)
Age (yr) 62 (51–74)
Charlson comorbidity index
   0:1:2:3:6 62:40:25:8:0 

(45.9:29.6:18.5:5.9:0)
Nutritional markers on initial presentation
   Serum total protein (g/dL) 6.5 (5.6–7.2)
   Serum albumin (g/dL) 3.1 (2.5–3.6)
   Body mass index (kg/m2)  23.0 (20.8–25.8)
Extent of deep neck infection
   Unilateral:bilateral 105 (66.5):30 (19.0)
   Involvement in more than 1 cervical level 85 (63.0)
   Deep cervical abscess:necrotizing fasciitis 126 (93.3):9 (6.7)
   Presence of simultaneous mediastinitis 19 (14.1)
Clinical outcome
   No. of surgical drainage
      1:2:3:4:5:6:7 76:38:14:3:2:0:1 

(56.3:28.1:10.4:3.0:1.5:0:0.7)
   Length of hospitalization (day)    14 (10–23)
   Death during treatment 11 (8.1)

Values are presented as number (%) or median (range).
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number of surgical drainage and overall mortality rate did not 
differ between the two groups. On the other hand, no significant 
differences were found between the underweight and normal-
to-overweight BMI groups. ORs showed that individuals with 
initial serum albumin levels below 3.0 g/dL had a significant in-
crease in the risk of developing simultaneous mediastinitis 
(2.96), necrotizing fasciitis (10.67), disease extent of more than 
one cervical level (2.18), and initial serum CRP over 20 mg/dL 
(4.20) (all P<0.05) (Table 3). In terms of clinical outcomes, the 

hypoalbuminemia group showed a significant increase in the risk 
for hospitalization of more than 14 days (4.90), 1-week follow-
up CRP over 5 mg/dL (3.43), and longer time interval for an over 
50% decrease in the initial CRP (3.10) (all P<0.05). Multivari-
ate analysis showed significantly increased OR for more severe 
initial presentation and worse clinical outcomes as well (Table 4). 
To determine possible confounding clinical variables, univariate 
analysis was conducted for patients over 70 and those having a 
CCI >1 (Supplementary Table 1). In the elderly group (age >70 

Table 2. Differences in clinical manifestations according to nutritional status

Patient demographics
Hypoalbuminemia 

(serum albumin  
<3.0 g/dL, n=62)

Normoalbuminemia 
(serum albumin  
≥3.0 g/dL, n=73)  

P-valuea)
Underweight 

(BMI <18.5 kg/m2, 
n=17)

Normal-to-overweight 
(BMI ≥18.5 kg/m2, 

n=118)
P-valuea)

Age (yr) 67.8±13.3 56.1±15.8  <0.001b)  59.6±20.2  61.7±15.1 0.612
CCI >1 37 (59.7) 36 (49.3)  0.229  8 (47.1) 65 (55.1) 0.535
Clinical & laboratory findings on initial  

presentation
   Simultaneous mediastinitis 13 (21.0) 6 (8.2)   0.034b)  4 (23.5) 15 (12.7) 0.261
   Necrotizing fasciitis  8 (12.9) 1 (1.4)   0.012b) 0 9 (7.6) 0.602
   Bilateral involvement 17 (27.4) 13 (17.8)  0.181  4 (23.5) 26 (22.0) 1.000
   Extended to >1 cervical level 45 (72.6) 40 (54.8)   0.033b) 10 (58.8) 75 (63.6) 0.705
   WBC (×106/L) 10,600.3±7,550.6 9,164.5±6,872.5  0.445 12,727.2±4,784.0 11,943.8±4,402.0 0.499
   CRP (mg/dL)  22.4±9.8 17.4±8.8   0.002b)  18.5±11.4 19.9±9.3 0.578
Clinical outcome and response to the  

treatment
   Length of hospitalization (day)  25.0±14.6  14.6±10.9  <0.001b)  21.1±18.7 19.1±12.1 0.584
   No. of surgical drainage  1.8±1.2  1.6±0.8  0.248  1.8±0.9  1.7±1.0 0.716
   No. of dead patients 4 (6.5) 7 (9.6)  0.548 1 (5.9) 10 (8.5) 1.000
   1-Week follow-up CRP (mg/dL)  7.2±5.2  4.4±4.6   0.001b)  6.3±6.2  5.6±4.9 0.547
   Time interval for 50% decrease of initial 

CRP (day)
 6.4±4.2  5.0±3.0   0.029b)  6.1±3.9  5.5±3.6  0.669b)

Values are presented as mean±standard deviation or number (%).
BMI, body mass index; CCI, Charlson comorbidity index; WBC, white blood cell; CRP, C-reactive protein.
a)Values for or proportion of patients in each clinical factor between the two groups (hypoalbuminemia vs. normoalbuminemia group and underweight vs. 
normal-to-overweight group) upon initial presentation were compared using Student t-test, chi-squared test, and Fisher exact test. b)P-value <0.05. 

Table 3. Univariate analyses of nutritional markers according to initial clinical presentation, treatment response, and clinical outcomes

Variable
Hypoalbuminemia (serum albumin <3.0 g/dL) Underweight (BMI <18.5 kg/m2)

OR (95% CI)a) P-value OR (95% CI)a) P-value

Initial presentation
   Simultaneous mediastinitis 2.96 (1.05–8.34)  0.040b) 2.11 (0.61–7.34) 0.239
   Necrotizing fasciitis 10.67 (1.30–87.86)  0.028b) 1.29 (0.10–1.34) 0.989
   Bilateral involvement 1.74 (0.77–3.96) 0.183 1.09 (0.33–3.62) 0.890
   Extended to >1 cervical level 2.18 (1.06–4.50)  0.034b) 0.82 (0.29–2.31) 0.706
   Serum CRP >20 mg/dL 4.20 (2.04–8.65) <0.001b) 1.13 (0.41–3.13) 0.817
Clinical outcomes and treatment response
   Length of hospitalization >14 days  4.90 (2.33–10.28) <0.001b) 0.95 (0.34–2.63) 0.920
   No. of surgical drainage >1 1.26 (0.64–2.49) 0.508 1.53 (0.55–4.24) 0.414
   Death 1.65 (0.18–4.33) 0.509 0.68 (0.08–5.63) 0.717
   1-Week follow-up CRP >5 mg/dL 3.43 (1.68–7.01)  0.001b) 1.25 (0.45–3.47) 0.666
   Time interval for 50% decrease of initial CRP >7 days 3.10 (1.36–7.08)  0.007b) 1.84 (0.62–5.43) 0.271

OR, odds ratio; CI, confidence interval; BMI, body mass index; CRP, C-reactive protein.
a)The OR was calculated using univariate logistic regression analysis. b)P-value <0.05.
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years), ORs suggested a significant increase in risk for necrotiz-
ing fasciitis (4.30), initial CRP >20 mg/dL (2.10), >14 days of 
hospitalization (3.11), and >1 week for a >50% decrease in the 
initial CRP (2.26). On the contrary, no significant increase/de-
crease in risk was observed for patients with CCI >1. Patients 
diagnosed with hepatic or renal failure showed a significant in-
crease in the risk for necrotizing fasciitis (2.13), mediastinitis 
(2.16), and CRP >20 mg/dL (4.06) but not for clinical outcomes. 
Subsequently, a log-rank test was conducted for overall survival 
and time interval for a >50% decrease in initial CRP according 
to initial serum albumin levels, both of which showed worse out-
comes and slower responses to treatment in the hypoalbumin-
emia group (both P<0.05) (Fig. 1).

Correlation between nutritional replenishment and clinical  
outcomes
A total of 73 patients hospitalized for longer than 14 days were 
assessed for their 2-week follow-up serum albumin levels and 
were subsequently categorized based on such findings. Hypoal-
buminemia was observed in 41 patients (56.2%), whereas 32 
(43.8%) had serum albumin levels greater than or equal to 3 g/dL 
(Supplementary Table 2). Despite the significantly higher propor-
tion of patients receiving IV albumin replenishment in the nor-
moalbuminemia group than in the hypoalbuminemia group (P< 
0.05), no significant differences in the demographic or clinical 
outcome parameters had been observed (Supplementary Table 
2). In addition, IV albumin replenishment resulted in a 3.44-fold 
increase in the OR for 2-week normoalbuminemia and a 2.44-
fold increase in the OR for less than 30 days of hospitalization 
(both P<0.05). However, ORs for overall survival and number 
of surgical drainage were not significant (Supplementary Table 3).

DISCUSSION

Based on results from 135 patients with deep neck infection, the 
present study showed that patients with initial hypoalbumin-
emia were likely to present with more severe clinical features 
and worse treatment outcomes. Although age over 70 years was 
another factor related to worse clinical manifestations, BMI and 
CCI were not. Patients who presented with serum albumin lev-
els less than 3.0 g/dL were likely to have simultaneous mediasti-
nitis, necrotizing fasciitis, greater extent of infection, higher ini-
tial CRP, delayed treatment response, and longer duration of 
hospitalization. Moreover, although IV albumin replenishment 
was able to decrease the proportion of patients with hypoalbu-
minemia after 2 weeks, it was not significant in the prediction of 
better treatment outcomes.

The anatomy of the deep cervical space is quite complicated 

Table 4. Multivariate analysesa) of hypoalbuminemia according to 
initial clinical presentation, treatment response, and clinical outcome

Variable
Hypoalbuminemia 

(serum albumin <3.0 g/dL)

OR (95% CI)b) P-value

Initial presentation
   Simultaneous mediastinitis 3.07 (1.04–9.08)  0.043c)

   Necrotizing fasciitis  7.89 (0.91–68.05)  0.060c)

   Bilateral involvement 1.65 (0.71–3.88) 0.248
   Extended to >1 cervical level 2.12 (1.08–4.50)  0.049c)

   Serum CRP >20 mg/dL 3.79 (1.80–7.98) <0.001c)

Clinical outcomes and treatment response
   Length of hospitalization >14 days 4.10 (1.91–8.83) <0.001c)

   No. of surgical drainage >1 1.22 (0.60–2.59) 0.579
   Death 1.52 (0.13–5.99) 0.833
   1-Week follow-up CRP >5 mg/dL 3.78 (1.76–8.10)  0.001c)

   Time interval for 50% decrease of initial 
CRP >5 days

2.70 (1.15–6.34)  0.023c)

OR, odds ratio; CI, confidence interval; CRP, C-reactive protein. 
a)Patients' age and Charlson comorbidity index were adjusted during mul-
tivariate analysis. b)The OR was calculated using multivariate logistic re-
gression analysis. c)P-value <0.05.

Fig. 1. Overall survival and response to treatment according to the initial serum albumin level. Kaplan-Meier curves estimating the overall sur-
vival (A) and more than 50% reduction in initial serum C-reactive protein (CRP) (B), suggesting lower treatment responses and worse clinical 
outcomes in patients with initial hypoalbuminemia (P<0.05, both). Log-rank test, P<0.05.
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given that it is surrounded by multiple layers of cervical fasciae 
[15]. Therefore, identifying infections in the deep cervical space 
remains challenging, especially during the early localized stage 
[16]. In addition, it is even harder to accurately assess the extent 
and severity of infections, which is essential in making prompt 
decisions regarding surgical intervention versus observation with 
IV antibiotics [17]. Given the risk for the spread of infection to 
the mediastinal cavity or vertebral space, many surgeons per-
form surgical drainage in most of the severe cases [18,19]. 
Boscolo-Rizzo et al. [20] had reported that among 365 patients 
with deep neck infections, 38.1% had to undergo surgical inter-
vention, while 18.4% developed complications despite adequate 
therapy.

Therefore, many previous studies have focused on assessing 
the severity of deep neck infections through initial laboratory 
findings and radiologic results to determine the validity of surgi-
cal intervention [21-28]. In 2000, Wall et al. [17] were the first 
to report on the validity of serologic markers in diagnosing nec-
rotizing fasciitis. Thereafter, Wong et al. [6] established a system-
ized scoring scale based on the results of the initial serologic 
study. However, the patients included in the aforementioned 
studies comprised a mixture of those diagnosed with deep neck 
infection, cellulitis, or relatively simple abscesses, e.g., peritonsil-
lar abscesses, thereby limiting its application for patients with 
deep neck infections. Thomas and Meyer [29] had utilized mul-
tiple serum laboratory markers to determine the presence of 
deep cervical abscesses and necrotizing fasciitis in deep neck in-
fection cases that had no potential for prediction of necrosis due 
to the small portion of necrotizing fasciitis among patients in-
fected.

In 2012, Tsai et al. [30] had published an article showing that 
serum albumin levels were able to predict the prognosis of nec-
rotizing fasciitis following surgical debridement, very similar to 
the results presented herein. Moon’s study [5], which included 
serum albumin in the LRINEC scoring system, showed in-
creased scores for patients with necrotizing fasciitis which was 
significant. The present study showed a significantly high pro-
portion of patients with necrotizing fasciitis in the low albumin 
group and that an initial serum albumin of <3.0 g/dL was an in-
dependent risk factor for an 8-fold increase in necrotizing fasci-
itis (P<0.05). These results are consistent with those from 
Moon’s study, thereby confirming that baseline nutritional state 
is somewhat related to the pathophysiology of disease. BMI, on 
the other hand, was not correlated with severity of disease or 
worse clinical outcomes.

In patients with chronic hepatitis or ESRD, where in protein 
loss or synthesis is taking place, we observed a 2- to 4-fold in-
crease in the OR for necrotizing fasciitis, mediastinitis, and CRP 
above 20 mg/dL (all P<0.05) but not for clinical outcomes. Al-
though the percentage of patients with decreased hepatic/renal 
function were considerably low (8%), the important role of al-
bumin itself in potentially regulating the immunologic and in-

flammatory response becomes clearer, resulting in altered clini-
cal outcomes when insufficient. Interestingly, 2-week serum al-
bumin and IV albumin replenishment were not related to clini-
cal outcomes. In similar fashion, administration of IV albumin 
had no benefit on survival and outcome in patients with septic 
shock. Together, these findings suggest that decreased serum al-
bumin could be responsible for weakening the host’s immune 
system, thereby allowing rapid initial disease progression lead-
ing to a more severe and extensive state.

As proven in many previous studies, albumin plays a critical 
role in mediating inflammatory response, especially during the 
acute phase [9,11]. In response to systemic inflammation, the 
extravasation of albumin due to the increased vascular permea-
bility leads to hypoalbuminemia in addition to the rapid break-
down of amino acids, further contributing to a decline in serum 
albumin levels [31]. When administered intravascularly, albumin 
has its own function in terms of regulating enzymatic activity, 
acidity, and electrolyte balance, thereby maintaining homeosta-
sis in our body [10]. Hypoalbuminemia is thought to be both a 
cause and result of systemic inflammation, resulting in worsen-
ing and progression of the inflammatory reaction [32]. On the 
other hand, albumin is an important molecule in maintaining 
the osmotic pressure in the intravascular space [11]. A decline in 
the intravascular albumin can lead to edematous conditions in 
many organs, resulting in severe complications other than the 
infection itself, such as pneumonia or pleural effusion [33]. To-
gether, these findings support the ability of initial serum albu-
min to predict prognosis and initial disease extent. Although a 
randomized control trial had been conducted on aggressive par-
enteral nutritional support during the acute phase of inflamma-
tion, its results did not show improvement in outcomes [34]. 
Therefore, we believe that initial serum albumin is a valid tool 
for assessing disease severity and predicting clinical outcomes; 
however, manipulation of serum albumin levels does not bring 
promising treatment results.

Although our study confirmed the clinical validity of initial 
serum albumin levels in predicting more severe disease and 
poorer clinical outcomes, we do acknowledge the following 
study limitations: (1) due to the retrospective study design, we 
were not able to obtain other laboratory and physical markers 
that represent an individual’s nutritional status; (2) IV albumin 
replenishment had not been uniformly administered in terms of 
dosage, duration, and formula; (3) the lack of a previously estab-
lished nutritional parameter (e.g., Malnutrition Universal Screen-
ing Tool or Nutritional Risk Screening 2002 scoring system), 
which could have allowed for a more comprehensive evaluation 
of nutritional status compared to the use of only serum albumin 
levels and BMI [35-37]. Therefore, we suggest the need for fu-
ture prospective studies that accurately assess initial nutritional 
status, including a full-nutrition battery (e.g., folate, selenium, 
cobalamin, and arm circumference measurement), and utilize 
established clinical protocols for IV albumin replenishment.
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Initial serum albumin levels in patients presenting with deep 
neck infection was an independent serologic marker predicting 
more severe and complicated disease states. Additionally, initial 
serum albumin less than 3.0 g/dL was an independent factor 
predicting worse clinical outcomes, such as longer hospitaliza-
tions and slower responses to treatment. Although IV albumin 
replenishment was able to correct hypoalbuminemia, it did not 
lead to better clinical outcomes. Our results indicate that pa-
tients with deep neck infections who present with hypoalbumin-
emia should be evaluated and managed more cautiously.
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