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Abstract

Purpose To assess Serum Prealbumin in the severity of

illness and monitor response to treatment in odontogenic

space infection.

Patients and Methods This was a prospective cohort study

comprising patients being managed for odontogenic space

infection at the Obafemi Awolowo University Teaching

Hospital, Ile-Ife, Nigeria. The calculated sample size was

69. Clinical parameters (Swelling Size, Visual Analogue

Scale for pain intensity, and Maximal Interincisal Distance)

were measured on day 0, day 4, and day 8. Other clinical

parameters were Number of Anatomic Spaces Involved,

setting of treatment, and Length of Hospital Stay. Serum

Prealbumin levels were also serially measured. The rela-

tionship between Serum Prealbumin level and the clinical

parameters was established using Spearman’s correlation

test, independent t test, Friedman’s test, and linear

regression. Significance level was set at .05.

Results The mean Serum Prealbumin level at presentation

(day 0) was 19.19 ± 4.61 mg/dl, which was significantly

lower among inpatients (p = 0.001). On days 0, 4, and 8,

Serum Prealbumin negatively correlated with Number of

Anatomic Spaces Involved (p\ 0.001). Serum Prealbumin

levels on days 0, 4, and 8 and response in Serum Preal-

bumin negatively correlated with Length of Hospital Stay.

On each day, Serum Prealbumin negatively correlated with

pain intensity and Swelling Size and positively correlated

with mouth opening. The response in Serum Prealbumin

also positively correlated with response in each of the three

clinical parameters.

Conclusion This study suggests that Serum Prealbumin is

a reliable tool for grading severity of illness and monitoring

response to treatment in odontogenic space infection.
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Introduction

Odontogenic space infection (OSI) signifies the spread of

infection from the dental pulp or the periodontium into a

potential anatomic head and neck space. It is a polymi-

crobial infection involving bacterial species of the normal

oral flora predominantly anaerobes and usually presents

with swelling and pain over the anatomic space involved,

trismus, dysphagia, fever, and prostration. Akinbami et al.

[1] reported that OSI constituted 11.3% of all the cases

presenting to the oral and maxillofacial surgeon, and thus,

it was commonly encountered in practice.

The general principles of the management of OSI are

removal of the underlying cause, incision and drainage,

antibiotics, airway control, and medical support [2]. Man-

agement decisions like the need for hospital admission are

based on the severity of illness at presentation with clini-

cians tending to manage the most severe cases on admis-

sion [2]. Once treatment begins, it is also important for

clinicians to closely monitor clinical response to treatment
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so as to diagnose treatment failure early and reappraise the

treatment protocol as necessary.

Traditionally, clinicians have used clinical parameters to

grade severity of illness and monitor response to treatment.

Sharma et al. [3] used clinical parameters like pain, swel-

ling, and trismus to measure levels of severity and monitor

response to treatment during OSI. Other clinical parameters

like the number and the distribution of the anatomic spaces

involved have been used to grade severity and monitor

response to treatment [4]. In a clinical trial, Cachovan et al.

[5] utilized clinical parameters to compare the efficacy of

antibiotics of odontogenic infections.

However, the clinical presentation of odontogenic

infections may vary, and therefore, it may not be adequate

for monitoring therapeutic efficiency and patient’s

response [6]. This awareness has led to the use of labora-

tory measures like microbiological samples [7], serum

sodium levels and blood mean corpuscular volume (MCV)

[8], and full blood count [4] in grading severity and mon-

itoring response to treatment in OSI. However, white blood

count has been found to be unreliable in grading severity

and monitor response to treatment in OSI [9, 10]. Husain

and Kim [11] similarly reported that clinical screening like

clinical examination, erythrocyte sedimentation rate, and

white blood cell count have been associated with high rates

of false positives and false negatives and thus suggested the

use of acute-phase protein assay which on the other hand

has been found to be more reliable.

An acute-phase reactant is a protein whose serum con-

centration increases (positive acute-phase reactant) or

decreases (negative acute-phase reactant) during systemic

inflammatory response syndrome (SIRS) [12]. A positive

acute-phase reactant like C-reactive protein (CRP) has

been successfully used to measure levels of severity of

odontogenic infections and determine which of the patients

would need an admission into the intensive care unit [13],

while the serum levels of prealbumin, a negative acute-

phase reactant, have been used to grade severity of illness

and response to treatment in OSI [3, 14]. Prealbumin is

synthesized majorly in the liver and is a tetrameric protein

whose molecular weight is 54 kDa [15] and half-life is

about 2 days [16]. The purpose of this study was to assess

the severity of illness and monitor response to treatment of

OSI using Serum Prealbumin levels.

Patients and Methods

This prospective cohort study was approved by the

Research Ethics Committee of the Obafemi Awolowo

University Teaching Hospital, Ile-Ife, Nigeria, and all

participants signed an informed consent agreement. The

study involved patients who presented with OSI at the Oral

and Maxillofacial Surgery Unit of the hospital from May

13, 2014, to April 18, 2015. Patients aged 11–90 years and

with a demonstrable dental source of infection like carious

lesion, periodontal lesion, pericoronitis, fractured tooth, or

a retained tooth root were included in the study, while

patients with a history suggestive of liver disease that

might affect hepatic production of Serum Prealbumin,

pregnant patients in whom medications may be modified

with potential delay in clinical recovery, and patients on

steroid medications in whom hepatic metabolism might be

altered, were excluded. Sample size was calculated to be

69.

The patients were managed on an inpatient basis if there

was the involvement of multiple or secondary anatomic

spaces, fever higher than 38.3 �C, need for general anes-

thesia, need for in-hospital control of a medical comor-

bidity, need for airway control, need for use of intravenous

medications, or dehydration. Otherwise, patients were

managed on an outpatient basis.

At three time points (T1, T2, and T3), blood samples

were taken for Serum Prealbumin assay and clinical

parameters were measured. T1 was a time before the

commencement of treatment (that is, at presentation, day

0), while T2 was a time on the fourth day, and T3 was a

time on the eighth day after the commencement of treat-

ment. In each patient, 1 ml of blood was drawn at the

antecubital fossa at T1, T2, and T3 for the estimation of

Serum Prealbumin levels (SP). Blood samples were ana-

lyzed using the NeoBioLab� Human ELISA Kit (NeoSci-

entific, USA), and SP values were recorded in mg/dl.

At T1, Number of Anatomic Spaces Involved (NAS),

pain intensity by Visual Analogue Scale (VAS), Swelling

Size (SS), and Maximal Interincisal Distance (MID) were

recorded for each patient. VAS was recorded by asking

patients to place a mark on a 10-cm non-graduated line to

rate the intensity of their pain [17]. SS was recorded in cm2

as the product of two measurements in two widest

dimensions of a swelling using a tape measure. Patients

were asked to open maximally, and the maximum distance

between the incisal edges of the upper and lower central

incisors was measured with a meter rule in the midline and

recorded as MID in cm [18]. A male patient was taken to

have trismus if his MID was \ 44 mm, while a female

patient was taken to have trismus if her MID was\ 41 mm

[18]. Patients who presented with trismus and had missing

central incisors were excluded. VAS, SS, and MID were

repeated at T2 and T3. At the end of the study, Length of

Hospital Stay (LHS) was recorded in days for the

inpatients.

VAS, SS, MID, and SP at T1 indicated the level of

severity at presentation, while the differences between

VAS, SS, MID, SP at T1 and T3 indicated response to

treatment.
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Response to treatment in VAS RVASð Þ ¼
VAS at T1 � VAS at T3

Response to treatment in SS RSSð Þ ¼
SS at T1�SS at T3

Response to treatment in MID RMIDð Þ ¼
MID at T3�MID at T1

Response to treatment in SP RSPð Þ ¼
SP at T3�SP at T1

Descriptive statistics were carried out for clinical param-

eters, and SP and the differences in SP values were

examined using independent-samples t test and Friedman’s

test. The relationship between SP and each of NAS and

LHS was investigated using linear regression. Spearman’s

correlation was used to highlight the relationship between

SP and clinical parameters at T1, T2, and T3. Spearman’s

correlation was also used to examine the relationship

between RSP and RVAS, RSS, and RMID. Results were

reported in a table and graphs, and level of significance was

set at .05 for all statistical tests.

Results

Eighty-one patients participated in the study. Seventeen

patients (21.0%) were managed on an inpatient basis, and

the mean Length of Hospital Stay was 18.65 ± 16.76 days.

The mean Serum Prealbumin level at presentation was

19.19 ± 4.61 mg/dl: It was 16 ± 5.42 mg/dl among the

inpatients and 20.04 ± 4.01 mg/dl among outpatients

(Fig. 1). An independent t test found the difference in

Serum Prealbumin level at presentation between both

groups to be statistically significant (p = 0.001).

Linear regression (y = b1x ? b0) showed that there was

a consistent inverse relationship between Serum

Prealbumin levels and Number of Anatomic Spaces

Involved (Fig. 2). The inverse relationship between each of

Serum Prealbumin levels at T1 (SP1), T2 (SP2), and T3

(SP3) and Number of Anatomic Spaces Involved (NAS)

was statistically significant (p\ 0.001 in each of the three

relationships.

Similarly, there was a consistent negative relationship

between Serum Prealbumin levels and Length of Hospital

Stay (LHS) (Fig. 3). Patients who ended up spending more

days on admission (LHS) had lower Serum Prealbumin

levels at presentation (SP1), on day 4 (SP2), and on day 8

(SP3). The relationship between response in Serum Preal-

bumin levels (RSP) and Length of Hospital Stay was also

negative. Table 1 shows the significant negative correlation

between Serum Prealbumin and severity of illness at every

point of measurement and the significant positive correla-

tion between response to treatment as measured by SP

levels and response to treatment in clinical parameters.

The mortality rate in this study was 2.5%. The two

patients that died had stayed in the hospital for 14 and

57 days, respectively, and the cause of death was unknown

as the family declined autopsy, but they both had systemic

comorbidities—diabetes mellitus alone in one patient and

both hypertension and diabetes mellitus in the other

patient. Their SP1 values, 13 and 14 mg/dl, respectively,

were in the lowest 18.5% of the entire study.

Discussion

Acute-phase reactants have been widely employed in the

management of disease conditions in other parts of the

body, while very little has been done in orofacial condi-

tions. For instance, Serum Prealbumin has been used in

prognosticating treatment outcomes and monitoring of

patient’s response to treatment of malnutrition-inflamma-

tion syndrome in nephrology [19, 20], as an inflammatory

and nutritional marker in prognosticating treatment out-

come in lung cancer patients [21], in the early diagnosis of

lower limb infections [22], and in the management of

community-acquired pneumonia [23]. On the other hand,

as at the time of the present study, an English PubMed

search on the use of Serum Prealbumin in the management

of odontogenic infections returned only two entries.

In the present study, prealbumin levels were signifi-

cantly different between inpatients and outpatients

(p = 0.001). The setting of treatment is a measure of

severity of illness and thus prealbumin reliably predicted

the setting of treatment for these patients. Another guide of

severity of illness is Number of Anatomic Spaces Involved.

Serum Prealbumin values on days 0, 4, and 8 negatively

correlated with Number of Anatomic Spaces Involved

which means that patients who recorded lower Serum
Fig. 1 Box-and-whisker plot showing the distribution of Serum

Prealbumin levels at presentation between inpatients and outpatients
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Prealbumin values at the three points of measurement

tended to present with more severe clinical disease as

evidenced by higher numbers of anatomic spaces.

The traditional method of grading severity of illness and

monitoring response to treatment in OSI is the use of

clinical parameters like pain intensity, Swelling Size, and

mouth opening. When compared with these clinical

parameters, Serum Prealbumin proved to be a reliable

method of grading severity of illness and monitoring

response to treatment. At every point of measurement in

this study, Serum Prealbumin negatively correlated with

severity of pain, swelling, and trismus.

In the present study, Length of Hospital Stay correlated

with Serum Prealbumin levels. This negative correlation

also existed between response in Serum Prealbumin and

Length of Hospital Stay which implies that patients whose

Serum Prealbumin levels increased more stayed in the

hospital for fewer days. This suggests that Serum

Fig. 2 Relationship between

Serum Prealbumin at

presentation (SP1) and Number

of Anatomic Space Involved

(NAS), Serum Prealbumin on

day 4 (SP2) and NAS, and

Serum Prealbumin on day 8

(SP3) and NAS

Fig. 3 Relationship between

Serum Prealbumin at

presentation (SP1) and Length

of Hospital Stay (LHS), Serum

Prealbumin on day 4 (SP2) and

LHS, Serum Prealbumin on day

8 (SP3) and LHS, and Response

in Serum Prealbumin (RSP) and

LHS
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Prealbumin can be used to predict patient’s response to

treatment and thus Length of Hospital Stay.

Serum Prealbumin is a serum marker of both malnutri-

tion and SIRS, and whether it is primarily a marker for

malnutrition or SIRS is still controversial [24, 25]. Mal-

nutrition and SIRS are two conditions that may character-

ize OSI. Malnutrition can predispose to OSI, while OSI

through local features like pain, trismus, and dysphagia and

systemic features like anorexia can predispose to malnu-

trition. It is not yet clear whether the derangements in

Serum Prealbumin levels observed in OSI are due solely to

malnutrition, SIRS, or both.

Prealbumin is a negative acute-phase reactant whose

serum levels fluctuate in response to either or both of SIRS

and malnutrition which are two conditions that are asso-

ciated with OSI. Thus, its levels reflect the clinical severity

at presentation and during treatment. In this study, Serum

Prealbumin remarkably correlated with the severity of

clinical parameters—Number of Anatomic Spaces

Involved, pain, swelling, and trismus—while the derange-

ments in Serum Prealbumin levels might be due to either

malnutrition or SIRS or both.

Serum Prealbumin is an objective measure of severity of

illness and response to treatment in OSI and should be

included in the management of this condition. As Serum

Prealbumin derangements might be due to either malnu-

trition or SIRS or both, nutritional support should be given

adequate consideration in the management of OSI.
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