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ABSTRACT

Objective: To find out the role of serum prolactin as a biochemical parameter for assessing the disease severity in
female suffering from rheumatoid arthritis and systemic lupus erythematosus.

Study Design: Observational / case-control Study.

Place and Duration of Study: This study was conducted at the Basic Medical Sciences Institute, Jinnah
Postgraduate Medical Centre, Karachi from January 2014 to June 2016.

Materials and Methods: A total of 105 female subjects of fertile age were included in this study, comprising of 35
newly diagnosed cases in each group of SLE and RA, while 35 healthy controls were enrolled for comparison. All
the RA and SLE cases were diagnosed by using selection criteria based on American Rheumatology Association.
Disease severity was measured by principally using Duke Severity of Illness score (DUSOQI), while serum prolactin
was analyzed by ELISA.

Results: Significantly higher disease severity, ESR and serum prolactin was found among SLE subjects when
compared to both RA and control groups. Similarly, serum prolactin and ESR was found significantly higher among
subjects in RA group when compared to controls. Statistically significant strong positive correlation of serum
prolactin with disease severity in both RA and SLE subjects having r value (Spearman's correlation) of 0.686 and
0.729 were observed respectively.

Conclusion: In this study, statistically significant strong correlation of serum prolactin with disease severity
confirms the role of prolactin as a biochemical parameter for assessing the disease severity among RA and SLE
subjects. In addition, our findings also suggest that the therapeutic modulation of prolactin secretion may also help
to decrease the disease severity among RA and SLE subjects.
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INTRODUCTION Prolactin binds with its cognate receptor PRLr to

manifests its physiological actions via autocrine,
Prolactin is a polypeptide hormone containing 199  paracrine and endocrine®. Prolactin is not only secreted
amino acid residues secreted by the anterior pituitary*.  from pituitary but there are other extra-pituitary sites
It is primarily known for stimulating growth of  that are also responsible for its production®. This
mammary glands and maintaining lactation after  includes endothelium, brain cells, endometrium,
childbirth. However, it also plays an important role in prostate, skin and more importantly the immune
regulation of immune response, osmotic pressure, system. The prolactin secreted from extra-pituitary cells
metabolism, behavior, and reproduction?. has different biological activity due to variation in post-
translational modifications®.
Autoimmune diseases like rheumatoid arthritis (RA)
and systemic lupus erythematosus (SLE) are illnesses
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50 years. People with HLA-DR4 genes are predisposed
to RA, the agents that induces these auto antibodies is
unknown’. Similarly, SLE is an immune complex
mediated disease in which auto antibodies are formed
against DNA, histones, nuclear proteins and other
component of the cell nucleus. Antibodies against
double stranded DNA are the hallmark of SLE. The
prevalence of RA and SLE in Pakistan is largely
unknown, however the global prevalence of RA was
estimated to be 0.24%8, while the prevalence rate of
SLE among Asian countries like China, India and Japan
was found to vary from 30 to 50/ 100.000 population®.
Hyperprolactinemia, other than causing galactorrhea,
delayed puberty and disturbed menstrual cycles has also
been linked with atherogenesis, various cancers
including breast cancer, and autoimmune disorders®.
Various research evidences have supported that
elevation of serum prolactin  participates in
pathogenesis of autoimmune disease’.The immune
system, which is responsible for chronic autoimmune
inflammatory diseases like RA and SLE is also an
important site of extra-pituitary prolactin production?.
In immune system Prolactin acts as a cytokine that is
evident by the expression of both prolactin and its
receptor in monocytes and lymphocytes, suggesting its
role in auto and paracrine regulation®?.

Keeping in mind the disease burden and the role of
prolactin in chronic autoimmune inflammatory
diseases, the present study is aimed to find out the role
of serum prolactin as a biochemical parameter for
assessing the disease severity in female patients
suffering from SLE and RA.

MATERIALS AND METHODS

This observational case-control study was conducted at
the Basic Medical Sciences |Institute, Jinnah
Postgraduate Medical Centre, Karachi from January
2014 to June 2016. A total of 105 female subjects of
fertile age were included in this study, comprising of 35
newly diagnosed cases in eachgroup of SLE and RA,
while 35 healthy controls were enrolled for comparison.

All the RA and SLE cases were diagnosed by using
selection criteria based on American Rheumatology
Association'?1314respectively. Disease severity was
measured by principally using Duke Severity of Illness
score (DUSOI)®. DUSOI is based on a clinical
judgment by a physician reflecting the severity of the
disease. To match the score and compare RA with SLE,
DUSOI was modified using method explained by
Navarro-Cano et. al'®. Subjects were examined and
given scores on a scale of 0 to 4 each for symptoms,
prognosis, treatability, and complications related to the
disease. These four scores were then summed, divided
by 16 and then multiplied by 100 to obtain the final
score.

Subjects who were receiving steroid medication,
hormone replacement therapy or contraceptive pills
were excluded from the study. Likewise, Patients
suffering from diabetes, liver diseases or any hormonal
disorder were also excluded from the study. After
informed consent, demographic data was recorded on a
prescribed proforma. 5 ml of blood was collected after
an overnight fast, which was centrifuged and serum was
stored at -70 °C for later analyses. Prolactin was
analyzed by using Monobind Accu-Bind Kit Product
Code-725-300 by ELISA.Parameters were compared
between groups and statistical significance was found
by using one-way ANOVA. While post-hoc tukey’s test
was performed to see differences among the
groups.Spearman's correlation was applied to explore
the relationship between serum prolactin and disease
severity.

RESULTS

Characteristics of subjects including demographic
parameters, disease severity, ESR and serum prolactin
are summarized in table.1. Raised ESR (> 20 mm/hr)
and Hyperprolactinemia (> 29 ng/mL) was observed
among females in RA and SLE groups. After
comparison, statistically significant differenceswere
observed among SLE, RA and controls.

Table No. 1: Comparison of Basic Demographic Parameters, Disease Severity, ESR And Serum Prolactin

Between SLE, RA And Control Groups.

SLE RA Control
Parameters (mean £ SE) (mean £ SE) (mean £ SE) p-value
n=35 n=35 n=35
Age (yr) 23.48 +0.63" 31.45+0.98 31.25+0.88 0.00*
Age at menarche (yr) 12.74+£0.16 12.74+0.18 12.54 +0.18 0.66
Parity 1.40 +0.18¢ 2.82+£0.29 2.68 £ 0.27 0.00*
BMI (kg/m?) 20.51+£0.31 21.80 + 0.55 21.15+0.41 0.11
Disease Severity (modified DUSOI) 62.48 + 3.503" 37.97 £2.08 - 0.00*
ESR (mm/hr) 97.74 + 3.13f 88.08 + 2.06° 19.60 + 1.02 0.00*
Serum Prolactin (ng/ml) 65.45 + 4.087 34.65+1.018 9.06 + 0.59 0.00*
p-value was estimated by one way ANOVA, post-hoc tukey’s test was performed to see differences among groups.* p-value <
0.05; significantly higher in SLE group when compared to RA and controls; *significantly lower in SLE group when
compared to RA and controls; Ssignificantly higher in RA group when compared to controls.
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Figure No.1l: Correlation between prolactin and
disease severity in rheumatoid patients.

The scatterplot shows normal distribution of RA
subjects. Data points were labelled as (e). Strength of
association and relationship demonstrated by a linear
trend line and values of correlation coefficient (r).
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Figure No.2: Correlation between prolactin and
disease severity in SLE patients.

The scatterplot shows normal distribution of SLE
subjects. Data points were labelled as (A). Strength of
association and relationship demonstrated by a linear
trend line and values of correlation coefficient (r).

Post-hoc Tukey’s test revealed that subjects in SLE
group found to be younger in age and have lower parity
when compared to both RA and control groups. While
significantly higher disease severity, ESR and serum
prolactin was found among SLE subjects when
compared to both RA and control groups. Similarly,
serum prolactin and ESR was found significantly higher
among subjects in RA group when compared to
controls.Spearman'’s correlation was performed between
variables to explore the possible relationship. A strong
positive correlation of serum prolactin with disease
severity in both RA and SLE subjects having r value

(Spearman's correlation) of 0.686 and 0.729 were
observed (p<0.01) (Figure 1 and 2).

DISCUSSION

The increasing burden of autoimmune diseases like RA
and SLE have quizzed researchers to find newer
modalities of  treatment.  Prolactin  promotes
autoimmunity by stimulating the immune system via
disrupting the normal process of immunological
tolerance among maturing B-cells towards self-antigen,
enhances lymphocyte proliferative response to antigens
and increase synthesis of cytokines, immunoglobulins,
and autoantibodies?®.

The significant role of prolactin in the pathogenesis and
severity of chronic autoimmune inflammatory diseases
like RA and SLE among local population is
demonstrated in our study by the higher serum prolactin
levels among both RA and SLE subjects, while
statistically significant strong correlation of serum
prolactin with disease severity was also found. Other
studies have also found higher prolactin levels and
strong correlations between serum prolactin and disease
severity of chronic autoimmune inflammatory
diseases!”*81°, Contrary to findings of our study, fewer
studies have also shown no correlation between serum
prolactin and disease severity?°.

Various studies have indicated that prolactin act as
immuno-stimulant and can directly influencedisease
severity in chronic autoimmune inflammatory
diseases?’. Most immune cells secrete prolactin which
stimulates proliferation, differentiation and maturation
of T and B lymphocytes?®?. Not only the
demonstration of higher serum prolactin among RA and
SLE subjects but also higher prolactin levels in
inflammatory tissue and synovial fluid with strong
relation to disease activity suggests that the locally
infiltrated immune cells, chondrocytes and fibroblasts
secrete prolactin in higher amounts!®. This locally
produced prolactin in the inflammatory tissues
stimulates the immune system and adjuncts by
producing more inflammatory cytokines and matrix
metalloproteinases leading to structural changes
associated with RA and SLE?.

Thus, the results of our study showing strong
correlation between serum prolactin and disease
severity among RA and SLE supports the hypothesis
that serum prolactin may be used as a biochemical
parameter to assess disease severity among RA and
SLE subjects. However, the study design and small
sample size warrant careful interpretation of the results.
We further recommend multi-centric studies on larger
population to establish the external validity.

CONCLUSION

In this study, statistically significant strong correlation
of serum prolactin with disease severityconfirms the
role of prolactin as a biochemical parameter for
assessing the disease severity among RA and SLE
subjects. In addition, our findings also suggest that the
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therapeutic modulation of prolactin secretion may also
help to decrease the disease severity among RA and
SLE subjects.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1.

10.

11.

12.

Freeman ME, Kanyicska B, Lerant A, Nagy G.
Prolactin: structure, function, and regulation of
secretion. Physiol Rev 2000;80(4):1523-631.
Suarez AL, Lopez-Rincén G, Neri PA, Estrada-
Chévez C. Prolactin in inflammatory response. In
Recent Advances in Prolactin Research. Springer
International Publishing 2015;243-264.

Goffin V, Ferrag F, Kelly PA. Molecular aspects of
prolactin and growth hormone receptors. Adv Mol
Cell Endocrinol. 1998 Dec 31;2:1-33.
Ben-Jonathan N, Mershon JL, Allen DL, Steinmetz
RW.  Extrapituitary  prolactin:  distribution,
regulation, functions, and clinical aspects. Endocr
Rev 1996;17(6):639-669.

Peeva E, Zouali M. Spotlight on the role of
hormonal factors in the emergence of autoreactive
B-lymphocytes. Immunol Lett 2005;101:123-43.
Orbach H, Shoenfeld Y. Hyperprolactinemia and
autoimmune diseases. Autoimmun Rev 2007;
6(8):537-42.

Macho L, Rovensky J, Radikova Z, Imrich R,
Greguska O, Vigas M. Levels of hormones in
plasma and in synovial fluid of knee joint of
patients with rheumatoid arthritis. Casopis lekaru
ceskych 2007;146(3):292.

Cross M, Smith E, Hoy D, Carmona L, Wolfe F,
Vos T, et al. The global burden of rheumatoid
arthritis: estimates from the global burden of
disease 2010 study. Ann Rheum Dis 2014,
73(7):1316-22.

Osio-Salido E, Manapat-Reyes H. Epidemiology of
systemic lupus erythematosus in Asia. Lupus 2010;
19(12):1365-73.

Shelly S, Boaz M, Orbach H. Prolactin and
autoimmunity.  Autoimmun  Rev  2012;11(6):
A465-70.

Lopez-Rincdn G, Pereira-Suarez AL, Del Toro-
Arreola S, Sanchez-Hernandez PE, Ochoa-Zarzosa
A, Mufioz-Valle JF, et al. Lipopolysaccharide
induces the expression of an autocrine prolactin
loop enhancing inflammatory response in
monocytes. J Inflammation 2013;10(1):24.

Aletaha D, Neogi T, Silman AJ, Funovits J, Felson
DT, Bingham CO, et al. rheumatoid arthritis
classification criteriaz an American College of
Rheumatology/European League Against

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Rheumatism collaborative initiative.  Arthritis
Rheum 2010;62(9):2569-81.

Hoogen F, Khanna D, Fransen J, Johnson SR,
Baron M, Tyndall A, et al. Classification criteria
for systemic sclerosis: an American College of
Rheumatology/European League against
Rheumatism collaborative initiative.  Arthritis
Rheum 2013;65(11):2737-47.

Yu C, Gershwin ME, Chang C. Diagnostic criteria
for systemic lupus erythematosus: a critical review.
J Autoimmun 2014;48:10-3.

Parkerson GR, Broadhead WE, Tse CK. The Duke
Severity of Illness Checklist (DUSOI) for
measurement of severity and comorbidity. J Clin
Epidemiol 1993;46: 379-93.

Navarro-Cano G, Del Rincén 1, Pogosian S,
Roldan JF, Escalante A. Association of mortality
with disease severity in rheumatoid arthritis,
independent of comorbidity. Arthritis Rheum
2003;48(9):2425-33.

Vera-Lastra O, Mendez C, Jara LJ, Cisneros M,
Medina G, Ariza R, et al. Correlation of prolactin
serum concentrations with clinical activity and
remission in patients with systemic lupus
erythematosus. Effect of conventional treatment. J
Rheumatol 2003;30(10):2140-6.

Mateo L, Nolla JM, Bonnin MR, Navarro MA,
Roig-Escofet D. High serum prolactin levels in
men with rheumatoid arthritis. J Rheumatol 1998;
25(11):2077-82.

Fojtikova MT, Tomasova Studynkova J, Filkova
M, Lacinova Z, Gatterova J, Pavelka K, et al.
Elevated prolactin levels in patients with
rheumatoid arthritis: association with disease
activity and structural damage. Clin Exp
Rheumatolincl Supp 2010;28(6):849.

Haga HJ, Moreno AM, Andersen DT, Peen E.
Serum-Prolactin and the Association to Disease
Activity in Patients with Rheumatoid Arthritis. Res
Endocrinol 2014;2014:h1-6.

Peeva E, Michael D, Cleary J, Rice J, Chen X,
Diamond B. Prolactin modulates the naive B cell
repertoire. J Clin Invest 2003;111(2):275-83.
Carrefio PC, Saceddn R, Jiménez E, Vicente A,
Zapata AG. Prolactin affects both survival and
differentiation  of  T-cell  progenitors. J
Neuroimmunol 2005;160(1):135-45.

Saha S, Gonzalez J, Rosenfeld G, Keiser H, Peeva
E. Prolactin alters the mechanisms of B cell
tolerance induction. Arthritis Rheum 2009;
60(6):1743-52.

Rovensky J, Kvetnansky R, Radikova Z, Imrich R,
Greguska O, Vigas M, et al. Hormone
concentrations in synovial fluid of patients with
rheumatoid arthritis. Clin Exp Rheumatol 2005;
23(3):292-6.



