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SUMMARY
Based on the recent evidence of association between hyperprolactinemia and systemic lupus erythematosus 
disease activity (SLEDAI), a study was conducted to analyze the association of hyperprolactinemia with lupus 
nephritis disease activity. 
In this cross-sectional study, the analysis was conducted on SLE patients who visited the University Kebang-
saan Malaysia Medical Centre (UKMMC) Nephrology Clinic from August 2015 till February 2016. The dis-
ease activity was measured using the SLEDAI score, with more than 4 indicating active lupus nephritis.
Basal resting prolactin level was analyzed in 43 patients with lupus nephritis, in 27.9% of them had raised 
serum prolactin. The median of serum prolactin level at 0 minutes was 19.91 ng/mL (IQR: 15.95-22.65 ng/
mL) for active lupus nephritis, which was significantly higher compared to the median of serum prolactin 
level of 14.34 ng/mL (IQR: 11.09-18.70 ng/mL) for patients in remission (p=0.014). The serum prolactin level 
positively correlated with SLEDAI (rhos: 0.449, p=0.003) and the UPCI level in lupus nephritis patients (rhos: 
0.241, p=0.032). The results were reproduced when the serum prolactin was repeated after 30 minutes. How-
ever, the serum prolactin levels at 0 minutes were higher than those taken after 30 minutes (p=0.001). An assess-
ment of serum IL-6 levels found that the active lupus nephritis patients had a higher median level of 65.91 pg/
mL (IQR: 21.96-146.14 pg/mL) compared to the in-remission level of 15.84 pg/mL (IQR: 8.38-92.84 pg/mL), 
(p=0.039). Further correlation analysis revealed that there was no statistical correlation between the interleukin 
(IL)-6 levels with serum prolactin, SLEDAI and other lupus nephritis parameters. An ROC curve analysis of 
serum prolactin at 0 minutes and serum prolactin after 30 minutes and IL-6 levels for prediction of SLE disease 
activity provided the cutoff value of serum prolactin at 0 minutes, which was 14.63 ng/mL with a sensitivity of 
91.7% and specificity of 58.1% and AUC of 0.74 (p=0.015).
This study concurred with the previous findings that stated that hyperprolactinemia is prevalent in SLE patients 
and correlated with clinical disease activity and UPCI level. The baseline of the fasting serum prolactin level 
was found to be a sensitive biomarker for the evaluation of lupus nephritis disease activity.

Key words: Prolactin; Interleukin-6; Systemic lupus erythematosus.

Reumatismo, 2018; 70 (4): 241-250

n	 INTRODUCTION

Systemic lupus erythematosus (SLE) is 
an autoimmune disease that predomi-

nantly affects women in their reproductive 
age, with the female to male ratio of 8.6:1 
(1, 2). The abnormalities of the immune re-
sponse in SLE patients are contributed by 
the interplay of multiple factors, including 
genetics, environment, and hormones (3). 
Prolactin is a polypeptide hormone produced 
by the anterior pituitary gland and found to 

be associated with the immune regulation in 
SLE. Several studies have been conducted 
since the 1980s to understand the association 
of this lactogenic hormone with the develop-
ment of autoimmune diseases and it was dis-
covered to have been produced by other ex-
tra-pituitary organs and cells, including those 
from the immune system. It also accelerated 
the breakdown of immune tolerance by pro-
moting the survival of B and T cells, dendritic 
cells, as well as macrophages (4). The role of 
prolactin as an immune-modulator was prov-
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en by further studies that found structural 
similarity among the members of cytokines 
such as interleukin (IL)-2, IL-7, GM-CSF, 
and erythropoietin. Its receptor configuration 
also had a similar molecular structure to that 
of the cytokine/hematopoietic receptor fam-
ily (5, 6). 
The prevalence of hyperprolactinemia 
(HPRL) in a normal healthy population is 
lower than 5%. From previous studies, the 
prevalence of mild to moderate HPRL var-
ied between 20-30% in SLE patients (7). 
Although previous attempts to associate 
HPRL in SLE with disease activity pro-
duced contradictory findings, several other 
studies have proved that HPRL found in 
SLE patients was associated with disease 
activity and specific organ involvement. 
Central nervous system, cutaneous, as well 
as articular involvement and kidney with 
serological disease activity correlated with 
HPRL in SLE patients (8-10). These find-
ings further strengthened the association of 
prolactin in the pathogenesis of SLE. Due 
to the conflicting findings and lack of data 
in this area, a study was thereby conducted 
to examine the association of hyperpro-
lactinemia with lupus nephritis disease 
activity (SLEDAI) and the IL-6 level in a 
specific subset of SLE patients with lupus 
nephritis.

n	 OBJECTIVES  
AND ETHICS APPROVAL

The primary objective was to determine 
the correlation between high prolactin level 
and lupus nephritis disease activity in the 
University Kebangsaan Malaysia Medical 
Centre (UKMMC).
Secondary objectives were: i) to determine 
the correlation between high prolactin 
level and the IL-6 level in lupus nephritis 
patients in UKMMC; ii) to determine the 
correlation between the IL-6 levels and lu-
pus nephritis disease activity in UKMMC.

Research questions and study hypotheses
The study aimed to identify explanations 
on the following issues: 
i) Does high prolactin level correlate 

with lupus nephritis disease activity? 

ii) Does a high prolactin level correlate with 
IL-6 level in lupus nephritis patients? 

iii) Does high IL-6 level correlate with lu-
pus nephritis disease activity?

Ethics approval
This study acquired the ethical approval 
from the Research Ethics Committee of 
UKM Medical Centre (Code No: FF-2015-
280). All protocols used were approved. 
Patients were required to sign an informed 
consent form and reserved the right to 
withdraw from the study.

n	 METHODOLOGY  
AND STUDY DESIGN

Study design
This was a cross-sectional study. It was 
carried out at the UKMMC and involved 
patients followed up under the Nephrology 
and Rheumatology Clinic at the UKMMC 
from August 2015 till February 2016.
All patients who met the inclusion criteria, 
and were without those for exclusion, crite-
ria were enrolled in the study after acquir-
ing ethics approval (Code: FF2015-280). 
The patient was considered involved in the 
study after he or she agreed and signed the 
written informed consent. 

Patient population
All patients with clinical and biopsy-prov-
en lupus nephritis in UKMMC met the fol-
lowing inclusion and non-exclusion crite-
ria:
Inclusion criteria:
1) patients with a diagnosis of SLE with 

lupus nephritis based on the SLICC cri-
teria may be recruited;

2) age ≥18 years old till 52 years old for 
female (average age of menopause) and 
age ≥18 years old for male;

3) those willing to give informed consent.

Exclusion criteria:
a) patients who do not give informed con-

sent;
b) presence of a specific cause, which may 

result in the increase of prolactin:
1. endocrinopathy: pituitary adenoma, 

hypothyroidism;
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2. drugs: antipsychotics that inhibit do-
pamine (haloperidol, phenothiazine, 
clozapine, olanzapine, etc.), anti-
emetic (metoclopramide, domperi-
done), and hormones (estrogen and 
androgen);

3. raised creatinine >175 mmol/L chron-
ic kidney disease may impair the ex-
cretion of prolactin;

4. any derangement in ALT, AST, and 
bilirubin;

5. pregnancy and nursing mother; and 
vi) obvious infections: management 
as per sepsis.

Factors that may decrease the prolactin level: 
1) menopause; 
2) dopamine agonist (bromocriptine and 

L-dopa).
The sample size was calculated using the 
Power and Sample Size (PS) 2 Version 3 
software (2011), whereby the outcome was 
dichotomous. The precision (α) 0.05 pow-
er was at 80%, with the assumption that a 
possible 10% would drop out. The preva-
lence of lupus nephritis reference accord-
ing to Jacobi et al. was 76% with hyperpro-
lactinemia and 42% at a normal prolactin 
level. Therefore, the minimum sample size 
needed (11) was 93 (HPRL group: 26 and 
non-HPRL group: 67).

Data collection
After fulfilling the inclusion and exclusion 
criteria, all patients with informed consent 
were interviewed by the researcher. The 
demographic data were recorded, as shown 
in the Patient’s Data Collection. 
Fasting and resting blood samples were 
taken for full blood count, renal profile, 
liver function test, thyroid function test, an-
tinuclear antibody, double-stranded DNA, 
IL-6, and complement levels. Urine sam-
ples were also collected for examination, 
microscopic analysis, and urine protein 
creatinine index.
The patients’ medications and baseline co-
morbidities were recorded. 

Materials for assessment  
of disease activity
SLE patients with lupus nephritis disease 

activity were assessed using SLEDAI 
2000 and any level >4 was considered 
active. 

Measurement of serum prolactin 
Each patient’s venous blood samples were 
taken between 9:00 a.m. - 12:00 p.m. under 
fasting and resting conditions without hor-
monal or drug stimulus. They were taken at 
0 minutes and after 30 minutes with mini-
mal trauma.
The blood samples were centrifuged and 
the serum was aliquoted and stored at 
-70°C until analysis. The serum prolac-
tin was determined by the ARCHITECT 
Prolactin assay, which is a two-step im-
munoassay that determines the presence 
of prolactin in human serum and plasma 
using the chemiluminescent microparticle 
immunoassay technology with flexible as-
say protocols, or otherwise referred to as 
Chemiflex. The assay used ng/mL as the 
default result unit with a conversion factor 
of 21 for an alternate result unit of mIU/L. 
The intra-assay and inter-assay coefficient 
of variations were 3.3-4.7% and 2.3-3.8% 
respectively. Patients were regarded as hy-
perprolactinemic with a serum prolactin 
concentration of >16 ng/mL for males and 
>20 ng/mL for females.

Measurement of autoantibodies 
QUANTA Lite® dsDNA enzyme-linked 
immunosorbent assay (ELISA) by Inova 
Diagnostics was used to detect IgG-anti-
dsDNA with an ELISA for the semi-quan-
titative detection of anti-dsDNA autoanti-
bodies in human serum. The samples were 
analyzed in the Immunology Laboratory at 
UKMMC.

Measurement of interleukin-6 level
The interleukin-6 concentration was meas-
ured using a BD OptEIA ELISA kit that 
uses a monoclonal antibody, which is a 
specific test with a solid phase sandwich 
ELISA. The IL-6 in each patient’s serum 
was determined from the standard curve 
plotted based on the pre-determined stand-
ard IL-6 concentrations. The test was per-
formed and analyzed in the Immunology 
Laboratory at UKMMC.
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n	 RESULTS

This was a cross-sectional study, whereby 
71 patients with systemic lupus erythema-
tosus diagnosed with lupus nephritis were 
approached for recruitment into the study 
from August 2015 till February 2016. 10 
patients refused to participate, while 11 of 
them were excluded (five were on medica-
tion, which might have altered the prolactin 
level; three had premature menopause and 
three were pregnant). We were able to re-
cruit 50 patients, but only 43 samples could 
be analyzed, as seven samples were dam-
aged.

Demographic and baseline 
characteristics
The study population comprised 42 females 
and one male. In general, the median age of 
this population was 33 years old (IQR: 30-
36 years). It consisted, furthermore, of 21 
Chinese (48.8%), 20 Malays (46.5%), and 
2 others (4.7%). The median duration of 
the SLE diagnosis was 8 years (IQR: 6-13 
years). 
Based on SLEDAI-2000, only 12 pa-
tients (27.9%) were active and 31 patients 
(72.1%) in remission. The median age of 
patients with active lupus nephritis was 
30.5 years (IQR: 29.3-36.0 years), while 
the median age of patients in remission 
was 34.0 years (IQR: 31.0-37.0 years). 

The median duration form diagnosis for 
active lupus nephritis was 7.5 years (IQR: 
4.3-12.5 years), while for lupus nephritis 
in remission it was 8 years (IQR: 7.0-13.0 
years). The results of the urine protein cre-
atinine index showed a median of 0.08 g/
mmol creatinine (IQR: 0.05-0.24 g/mmol) 
in active lupus nephritis patients, but it 
was lower at 0.02 g/mmol creatinine (IQR: 
0.01-0.03 g/mmol) for lupus nephritis pa-
tients in remission (Figure 1).

Prolactin and disease activity 
The prevalence of high prolactin is 
27.9% in this population. Out of the 12 
patients with high prolactin, six (50%) of 
had high prolactin and inactive disease. 
However, in the subgroup of patients in 
remission, the majority of the patients 
had a normal prolactin level OH 25 
(80.6%). Only six (19.4%) patients had 
a high prolactin level. When the median 
prolactin level at 0 minutes in active lu-
pus nephritis patients compared with the 
median prolactin level in lupus nephritis 
patients in remission was analyzed, it 
was discovered to be statistically signifi-
cantly higher in the active lupus nephritis 
subgroup (p=0.014). Similarly, a statisti-
cally significant higher median value was 
found in the active lupus nephritis com-
pared to the remission subgroup for the 
prolactin level at 30 minutes (p=0.009), 
as shown in Table I and Figure 2.
There was also a positive correlation be-
tween prolactin level and disease activity 
score (SLEDAI-2000) based on the Spear-
man correlation coefficient. It showed rho: 
0.449, p=0.003 for 0-minute prolactin 
and rhos: 0.424, p=0.005 for the 30-min-
ute prolactin level. These are depicted in 
Figures 3 and 4.The Chi-square analysis 
showed a significant association between 
prolactin level and lupus nephritis disease 
activity with p=0.044. Based on the Wil-
coxon signed rank test, there were signifi-
cant differences between serum prolactin 
levels taken at 0 minutes compared to the 
serum prolactin levels at 30 minutes with 
p=0.001. This showed a higher level of se-
rum prolactin at 0 minutes compared to the 
30-minute level. 

Figure 1 - Distribution of lupus nephritis patients according to race in 
University Kebangsaan Malaysia Medical Centre.
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In addition to the above results, the serum 
prolactin level at 0 minutes (rho: 0.241, 
p=0.032) and after 30 minutes (rho: 0.314, 
p=0.040) showed positive correlation with 
the UPCI level in lupus nephritis patients. 
Although there was no statistically signifi-
cant association between the serum pro-
lactin level and intensity of the therapy 
(prednisolone more than 10 mg or less), 
(p=0.251 based on Fisher’s exact test), the 
median prednisolone dose in active lupus 
nephritis patients was statistically signifi-
cantly higher compared to the remission 
subgroup as shown in Table I. Further 
analysis showed no significant correlation 
between the serum prolactin with other pa-
rameters, including white blood cell count, 
hemoglobin count, platelet count, lympho-
cyte count, C3 and C4 levels, as shown in 
Table II. Based on the Chi-square analysis, 
no statistically significant association was 
found between the serum prolactin and the 
anti-dsDNA and ANA levels (p=0.438 and 
p=0.836).
Based on the receiver operating character-
istic (ROC) curve of serum prolactin at 0 
minutes and serum prolactin after 30 min-
utes, as well as the IL-6 level for the pre-
diction of SLE diseases activity, the cutoff 
value of serum prolactin at 0 minutes was 
14.63 ng/mL versus 15.03 ng/mL of se-
rum prolactin at 30 minutes, with a sensi-
tivity of 91.7% versus 83.3%, a specific-
ity of 58.1% versus 71.0%, and an AUC 

Figure 2 - Prevalence of raised and normal serum prolactin in lupus 
nephritis patients in University Kebangsaan Malaysia Medical Centre.

Table I - Comparison of lupus nephritis patients in active and remission status in UKMMC.

Active Remission p-value

Age, median (IQR) 30.5 (29.3-36.0) 34.0 (31.0-37.0) 0.211

Years of diagnosis, median (IQR) 7.5 (4.3-12.5) 8.0 (7.0-13.0) 0.446

Creatinine, mmol/l, median (IQR) 70.35 (57.65-81.65) 64.80 (60.20-71.80) 0.414

SLEDAI, median (IQR) 8 (6-12) 2 (0-4) 0.005

UPCI, g/mmol creatinine, median (IQR) 0.08 (0.05-0.24) 0.02(0.01-0.03) 0.001

Prolactin level, ng/mL 0 min, median (IQR) 19.91 (15.95-22.65) 14.34 (11.09-18.70) 0.014

Prolactin level, ng/mL 30 min, median (IQR) 17.26 (15.53-21.22) 12.64 (10.01-17.30) 0.009

IL-6 level, pg/mL, median (IQR) 65.91 (21.96-146.14) 15.84 (8.38-92.84) 0.039

Prednisolone dose, mg, median (IQR) 17.5 (10.0-30.0) 10.0 (5.0-10.0) 0.001

Prolactin scale high, n (%) 6(50%) 6(19.4%) 0.044

Prolactin scale normal, n (%) 6(50) 25(80.6) 0.044

Total cases, n (27) 12 (27.9) 31(72.1)

Table II - Correlation between prolactin level and 
other parameters.

Parameter Rhos p-value

SLEDAI-2000 0.4490 0.003

0.42430 0.005

UPCI 0.2410

0.31430

0.032
0.040

WBC 0.174 0.263

Hemoglobin count –0.087 0.590

Platelet –0.254 0.425

Lymphocyte count –0.060 0.704

C3 0.250 0.105

C4 0.081 0.607

Rho*, *=0 or 30 for prolactin 0 or 30 minutes.
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of 0.74 versus 0.76 (95% CI of 0.58-0.90 
versus 0.60-0.91). 
The area under the curve for IL-6 was 
poor at 0.47 (p=0.787). In addition, the 
ROC curve analysis of prolactin at 0 min-
utes and prolactin at 30 minutes proved 
that both were sensitive as biomarkers of 
disease activity, with similar good PPV of 
91.7 and low NPV of 58.1. 

Interleukin-6 association with serum 
prolactin, SLEDAI, and other parameters 
To fulfill the study’s secondary objectives, 
we further analyzed and found a statisti-
cally significant (p=0.039) higher level 
of serum IL-6 in active lupus nephritis 
patients compared to the remission sub-
group. 
However, the serum IL-6 level did not cor-
relate with the serum prolactin levels at 0 
and 30 minutes (rhos: 0.282, p=0.106, and 
rhos: 0.190, p=0.283) and lupus nephritis 
disease activity (rhos: 0.254, p=0.147). In 
this study, the serum IL-6 levels had no 
significant statistical correlation with oth-
er parameters in SLE with lupus nephritis 
as summarized in Table III.

n	 DISCUSSION

The serum prolactin was assessed at 0 
minutes and 30 minutes under fasting and 
resting conditions, as its half-life is of 
20-30 minutes (12). This was important, 
enabling the study to exclude the serum 

prolactin pulse release effect rather than 
the continuous release effect from the 
anterior pituitary as a response towards 
a stress event. Other conditions or drugs 
that may lead to the increment of serum 
prolactin levels or inhibition of prolactin 
release were also excluded. A past study 
found a consistent increased level of se-
rum prolactin in SLE and noted a declin-
ing serum prolactin level compared to the 
subsequent sampling (13). A similar find-
ing was discovered in this study where the 
median value of the first samples at 0 min-
utes was significantly higher in compari-
son to the median value of second samples 
of serum prolactin (p=0.005). This could 
have been determined by stress and dys-
regulation due to the underlying autoim-
mune disease, SLE (13). 

Prolactin association with systemic lupus 
erythematosus and disease activity
The findings in this study, which showed 
that hyperprolactinemia was prevalent in 
SLE disease and associated with SLE dis-
ease activity, or specifically lupus nephritis 
disease activity, were in line with previous 
studies (9, 14, 15). 
In 1997, Huang et al. studied 30 patients 
to identify the correlation between HPRL 
and SLEDAI and serological markers and 
found that a higher mean prolactin value 
at 19.35 ng/dL was noted in SLE patients 
compared to normal subjects, at 12.01 ng/
dL (16). A subsequent study by Jacobi et 
al., which studied 60 SLE patients, pro-
duced similar findings of higher mean 
prolactin level of 17.4 ng/mL in SLE pa-
tients compared to normal healthy sub-
jects who had a lower mean value of 6.3 
ng/mL (p=0.001). However, the prolactin 
level was found to be significantly corre-
lated with SLE disease activity assessed 
using the European Consensus Lupus Ac-
tivity Measurement (ECLAM), (rho=0.54, 
p<0.001). Similarly, a positive correlation 
was also found with anti-dsDNA level (14). 
Comparatively in this study, a higher medi-
an value of serum prolactin at 0 minutes in 
active disease of 19.91 ng/mL (IQR: 15.95-
22.65 ng/mL)  was discovered compared to 
a median value of serum prolactin in lupus 

Table III - Correlation between serum interleukin-6 
level and other parameters.

Parameter Rhos p-value

Prolactin 0.2820 0.106

0.19030 0.283

SLEDAI 0.254 0.147

UPCI 0.279 0.111

WBC 0.064 0.721

Hemoglobin count -0.074 0.678

Platelet -0.107 0.559

Lymphocyte count -0.049 0.763

C3 0.332 0.055

C4 0.252 0.151

Rho*, *=0 or 30 for prolactin 0 or 30 minutes.
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nephritis in remission (p=0.014), while the 
median value of serum prolactin at 30 min-
utes in active lupus nephritis was also high 
at 17.26 ng/mL (IQR: 15.53-21.22 ng/mL)  
and p=0.009. The serum prolactin at the 
0-minute level was similar to the findings 
by Huang et al., while the serum prolactin 
at 30 minutes was in line with Jacobi et al.’s 
findings.
These two studies showed contradictory re-
sults, which can be explained by the differ-
ent methods of analysis of the serum prol-
actin level and the SLE disease assessment 
scoring system applied. Another explana-
tion for the negative correlation between 
the serum prolactin and disease activity in 
a few past studies was the presence of the 
anti-prolactin antibodies complex (macro-
prolactin), which is associated with lower 
disease activity (17). Normal daily vari-
ation of serum prolactin level throughout 
the day may also explain the variation of 
findings in a previous study (13). There-
fore, this study suggested taking the serum 
prolactin level at fasting and resting condi-
tions between 9:00 a.m. and 12:00 p.m. 
Recently, Ugarte-Gil et al. assessed the 
association of serum prolactin level with 
damage accrual in SLE patients and found 
positive correlation between serum pro-
lactin levels and the System Lupus Inter-
national Collaborating Clinics/American 
College of Rheumatology (SLICC/ACR) 
damage index (SDI), (rho=0.29, p<0.001). 

After further analysis, a high prolactin level 
was discovered to be associated with renal, 
cardiac peripheral vascular, and premature 
gonadal failure domains of the SDI (18). 
This explained the findings of this study, 
which discovered a positive correlation be-
tween the serum prolactin and UPCI level 
in lupus nephritis patients (p=0.032 and 
p=0.040). Even so, no statistically signifi-
cant associations between other serologi-
cal tests (ANA and anti-dsDNA) with the 
serum prolactin level, noted by a few other 
studies, was found (14, 15).
As seen in Figure 5, the ROC curve analy-
sis of serum prolactin at 0 and 30 minutes 
proved that serum prolactin can act as a 

Figure 3 - Scattered diagram shows correlation between 
prolactin levels 0 minute and disease activity (SLEDAI).

Figure 4 - Scattered diagram shows correlation between 
prolactin levels 30 minutes and disease activity (SLEDAI).

Figure 5 - Receiver operating characteristic curve.
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sensitive biomarker of disease activity. The 
sensitivity of the serum prolactin at 0 min-
utes was higher, at 97.1%, while the sensi-
tivity of serum prolactin at 30 minutes was 
83.3%. Positive predictive value (PPV) 
was high, at 91.7% for both serum prolac-
tin timings.

Serum prolactin, interleukin-6,  
and lupus nephritis
Recently, Cai et al. studied 40 SLE patients 
and found that HPRL patients had a higher 
IL-6 level secreted by the peripheral blood 
mononuclear cells (PBMCs). The same 
study also found an increment in the IL-6 
secretions from the PBMC after an in vitro 
stimulation by recombinant human prol-
actin (p=0.001) (19, 20). Furthermore, a 
study on single-nucleotide polymorphism 
explained the above mechanism through 
the discovery in African American and 
European American women with lupus 
and presence of -1149TT genotype of a 
correlation with higher levels of prolactin 
in serum and prolactin gene expression in 
peripheral blood mononuclear cells. Simi-
larly, this study also found a higher level of 
serum IL-6 in lupus patients, especially in 
the African American subgroup (3). 
In this study, the researchers found a 
higher median value of serum IL-6 in the 
active lupus nephritis subgroup, which 
was statistically significant (p=0.039). 
However, further correlation analysis 
revealed no meaningful correlation be-
tween the serum IL-6 level and SLEDAI 
and other clinical parameters. The find-
ings were similar with Ripley et al.’s 
study on 171 SLE patients and 50 nor-
mal healthy control subjects, where they 
found that raised IL-6 levels were not cor-
related to disease activity index assessed 
by using the British Isles Lupus Assess-
ment Group (BILAG) and other serologi-
cal activity, except for an inverse correal-
tion with anemia (rhop: -0.190, p=0.002) 
(21). An earlier study by Grondal et al. on 
52 SLE patients found no statistical cor-
relation between IL-6 and SLE disease 
activity, which was assessed using the 
SLEDAI and SLAM (22). However, Ab-
del Galil et al. recently published a study 

of 72 female SLE patients and 70 healthy 
subjects, where they assessed SLE dis-
ease activity using SLEDAI and found 
higher IL-6 and IL-17 levels in SLE pa-
tients and a significantly higher level of 
cytokines in the active lupus nephritis 
subgroup (rho=0.497, P=0.005) (23). The 
present study was unable to obtain a simi-
lar correlation, which may be attributed 
to the different methods of analysis and 
the long serum IL-6 half-life, which was 
reported to be up to 15 hours (24). It may 
also be attributed to the subgroup popula-
tion of this study, whereby the research-
ers looked into the subset of SLE patients 
who had lupus nephritis. The presence of 
a soluble IL-6 receptor was reported in a 
previous study and may have contributed 
to the prolonged half-life of the IL-6 and 
association with disease activity (25). 

Therapeutic benefit from alteration 
of serum prolactin in systemic lupus 
erythematosus 
In the murine sample, the treatment with 
prolactin inhibitor (bromocriptine) was as-
sociated with a delayed elevation of anti-
dsDNA antibodies and serum IgG. The 
treatment arm had a better survival rate 
compared to the control group (26). A pi-
lot study by Jara et al. randomized 20 SLE 
pregnant ladies during their second trimes-
ter for bromocriptine treatment in combi-
nation with prednisolone 10 mg once daily 
against prednisolone treatment only. The 
results were remarkable, as they found 
similar significant reductions of serum pro-
lactin levels at week 30 (p<0.02) and week 
35 (p<0.002) of pregnancy with no flare in 
the treatment arm, no premature rupture of 
the membrane, and 80% of the pregnan-
cies ended with birth at term (27). To date, 
there has been increasing evidence regard-
ing bromocriptine safety and tolerability, 
including headache, vertigo, and nausea 
with no increment of congenital anomaly 
or abortions (27, 28). The researchers be-
lieve that a well-designed and larger ran-
domized clinical trial in the future should 
be performed to evaluate the therapeutic 
benefits of bromocriptine in pregnant and 
non-pregnant SLE patients. 
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Clinical implication 
The findings of this study discovered a sig-
nificant positive correlation between serum 
prolactin level with lupus nephritis disease 
activity assessed by SLEDAI-2000 and, on 
the basis of the excellent PPV of 97.1%, 
supported the possibility that serum prolac-
tin may be one of the important biochemi-
cal markers in the future. 

n	 CONCLUSIONS

Serum prolactin was positively correlated 
with SLE disease activity assessed using 
SLEDAI score. The additional findings in 
our subset of patients resulted in positive 
correlations between serum prolactin with 
the urine protein creatinine index in lupus 
nephritis patients. 
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