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ABSTRACT

Brucellosis remains endemic across the Middle East, including Iraq, yet the
immunological correlates of disease activity in acute human infection remain
incompletely characterized in this region.

This short communication reports serum interleukin-6 (IL-6) and tumor necrosis
factor-alpha (TNF-a) levels in 40 patients with serologically and culture-
confirmed acute brucellosis compared with 30 healthy controls at the college of
Science, Mustansiriyah University, Baghdad, Iraq.

Serum IL-6 and TNF-a were measured by enzyme-linked immunosorbent assay
(ELISA). Both cytokines were significantly elevated in patients relative to
controls (IL-6: 38.6 + 9.4 pg/mL vs. 6.2 + 2.1 pg/mL, p < 0.001; TNF-a: 24.3 + 6.1
pg/mL vs. 8.7 + 2.4 pg/mL, p < 0.001), and both correlated positively with C-
reactive protein (IL-6: r=0.61, p <0.001; TNF-a: r=0.54, p <0.001). These findings
support a proinflammatory Thl-skewed cytokine signature in acute brucellosis
and suggest that serum IL-6 and TNF-a may serve as accessible adjunct
immunological markers of disease activity in this endemic setting.
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1. Introduction

Human brucellosis, caused by facultative intracellular bacteria of the genus Brucella, remains one of
the most common bacterial zoonoses worldwide and continues to impose a significant public health
burden across the Middle East, including Iraq, where transmission is driven largely by consumption of
unpasteurized dairy products and close contact with livestock [1].

Following macrophage invasion, control of Brucella infection depends heavily on a Thl-polarized
cellular immune response, in which interferon-gamma and other proinflammatory cytokines activate the
bactericidal machinery of infected macrophages [2]. Circulating Th1, Th2, Th17, and regulatory T-cell
populations have been shown to shift characteristically during acute brucellosis [3], and elevated serum
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a) have been repeatedly reported in acute
disease, correlating with traditional inflammatory markers such as C-reactive protein (CRP) and declining
after successful antimicrobial treatment [4-6].

In a large cohort from an endemic region of China, IL-6 and interferon-gamma levels were
independently associated with disease severity, supporting their potential value as immunological
markers of disease activity [7]. Despite this evidence base from other endemic regions, data on the acute-
phase cytokine profile of brucellosis in Iraqi patients remain scarce. This short communication reports
serum IL-6 and TNF-a levels in a cohort of Iraqi patients with acute brucellosis relative to healthy controls,
and examines their correlation with CRP as a conventional marker of inflammatory activity.

2. Material and Methods

This case-control study was conducted at college of Science, Mustansiriyah University, Baghdad, Iraq.
Forty patients with acute brucellosis, diagnosed on the basis of compatible clinical features together with
a positive standard tube agglutination titer (>1/160) and/or a positive blood culture for Brucella species,
were enrolled, along with 30 age- and sex-matched healthy controls with no history of brucellosis or
current febrile illness collected samples form Al Kindy teaching Hospital. Patients with chronic
brucellosis (symptom duration > 3 months), other concurrent infections, autoimmune disease, or
immunosuppressive therapy were excluded. The study protocol was approved by the Institutional
Research Ethics Committee of the College of Science, Mustansiriyah University, and written informed
consent was obtained from all participants.

Venous blood samples were collected prior to initiation of antimicrobial therapy, allowed to clot, and
centrifuged to obtain serum, which was stored at -80°C until analysis. Serum IL-6 and TNF-a
concentrations were measured using commercial sandwich ELISA kits according to the manufacturer's
instructions, with results expressed in pg/mL. Serum CRP was measured by a standard turbidimetric
assay. Between-group comparisons were performed using the independent-samples t-test or Mann-
Whitney U test as appropriate, and correlations between cytokines and CRP were assessed using
Pearson's or Spearman's correlation coefficient. A p-value <0.05 was considered statistically significant.

3. Results

Patients with acute brucellosis had significantly higher serum IL-6 (38.6 + 9.4 pg/mL vs. 6.2 +2.1 pg/mL,
p<0.001) and TNF-a (24.3 + 6.1 pg/mL vs. 8.7 + 2.4 pg/mL, p <0.001) than healthy controls (Table 1, Figure
1). Serum CRP was likewise elevated in patients (34.2 + 11.6 mg/L vs. 4.1 £ 1.8 mg/L, p < 0.001). Both IL-6
and TNF-a correlated positively with CRP (IL-6: r = 0.61, p < 0.001; TNF-a: r = 0.54, p < 0.001), consistent
with a coordinated proinflammatory response during acute infection.
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Table 1. Serum IL-6, TNF-a, and CRP levels in patients with acute brucellosis and healthy controls
(mean + SD).

Parameter Patients (n=40) Controls (n=30) p-value
IL-6 (pg/mL) 38.6+9.4 6.2+2.1 <0.001
TNF-a (pg/mL) 243+6.1 8.7+24 <0.001
CRP (mg/L) 342+11.6 41+1.8 <0.001

Serum IL-6 and TNF-a in Acute Brucellosis vs. Healthy Controls

38.6

IL-6 (pg/mL) p < 0.001

24.3
TNF-a (pg/mL) p < 0.001
B Patients (n=40)
B Controls (n=30)
0 10 20 30 40 50 60

Serum concentration (pg/mL)

Figure 1. Serum IL-6 and TNF-a levels in patients with acute brucellosis versus healthy controls
(mean + SD). *** p <0.001.

4. Discussion

The marked elevation of serum IL-6 and TNF-a observed in this Iraqi cohort is consistent with the
proinflammatory, Th1-skewed cytokine profile repeatedly described in acute brucellosis in other endemic
populations [4,5], and with reports linking IL-6 in particular to disease severity [7]. The positive
correlation between both cytokines and CRP observed here mirrors the broader pattern by which IL-6
drives the hepatic acute-phase CRP response across bacterial infections [8], and is consistent with earlier
work identifying CRP itself as a prognostic indicator that tracks disease evolution and treatment response
in acute brucellosis [9]. This supports the interpretation that IL-6 and TNF-a are not isolated laboratory
findings but part of a coordinated systemic inflammatory response to active Brucella infection, mirroring
the role of Thl-derived cytokines in activating macrophage bactericidal mechanisms against this
intracellular pathogen [2]. A similar IL-6-CRP relationship has also been reported in brucellosis
presenting with reactive arthritis, further supporting IL-6 as a consistent correlate of inflammatory
activity across clinical presentations of the disease [10].

Given their accessibility by standard ELISA and their strong correlation with a conventional
inflammatory marker already used in clinical practice, serum IL-6 and TNF-a may hold practical value
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as adjunct biomarkers of disease activity in acute brucellosis, particularly in endemic, resource-limited
settings such as Iraq where more specialized immunological assays are not routinely available. As a short
communication, this study is limited by its modest sample size, cross-sectional design, and the absence of
longitudinal sampling to track cytokine kinetics with treatment response; larger prospective cohorts with
post-treatment follow-up are needed to confirm the diagnostic and prognostic utility of these markers
and to determine whether they outperform CRP as indicators of treatment response.

5.

Conclusion

Acute brucellosis in this Iraqi cohort was associated with significant elevation of serum IL-6 and TNEF-

«a, both correlating positively with CRP. These findings support a proinflammatory Th1-skewed immune
signature in acute human brucellosis and suggest that serum IL-6 and TNF-a warrant further evaluation
as accessible immunological markers of disease activity in endemic settings.
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