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Prevalence of chronic endometritis
in infertile women by evaluative
hysteroscopy and endometrial biopsy
with CD138.

Prevalencia de endometritis crénica en
mujeres infértiles establecida mediante
histeroscopia y biopsia endometrial con
CD138

Alvaro Ramos-Reyes?, Alvaro Martin Ramos Alvarado,? Demi Estefania Dominguez
Valdes,® Arturo Martinez Mufioz,* Juan Francisco Nuncio Zamora®

To determine the prevalence of chronic endometritis in patients with in-
fertility by evaluative hysteroscopy and endometrial biopsy, with histological analysis
of the endometrium, and identification of plasma cells by immunohistochemistry with
positive CD138.

Observational, retrospective study performed from March
2016 to November 2021 at the Center for Assisted Reproduction of Saltillo (CREAS),
Coahuila, Mexico, with patients who consulted for infertility. Chronic endometritis was
diagnosed by hysteroscopy and endometrial biopsy with CD138 immunohistochem-
istry. The prevalence and diagnostic accuracy of hysteroscopy and endometrial biopsy
were analyzed. The association between specific hysteroscopic features and chronic
endometritis confirmed by CD138-positive endometrial biopsy was also investigated.

The prevalence of chronic endometritis by CD138-positive endometrial biopsy
in the 170 patients studied was 36% (n = 62), and by hysteroscopy 48.8% (n = 83), the
latter with a sensitivity of 48.3%, specificity of 50.9%, positive and negative predictive
values of 36.1 and 63.2%, respectively. In relation to hysteroscopic features, endometrial
hyperemia had a statistically significant relationship with the prevalence of chronic
endometritis (p-value = 0.008; OR = 0.357; 95%Cl: 0.14-0.81), and with > 2 features
suggestive of chronic endometritis (p-value = 0.015; OR = 3.63; 95%Cl: 1.15-12.69).

It is important to exclude chronic endometritis in the diagnostic
process of infertile patients. It is crucial to use diagnostic tools such as hysteroscopy,
and to confirm the diagnosis by endometrial biopsy with positive CD138 immunohis-
tochemistry, in order to guide treatment.

Chronic endometritis; Diagnostic hysteroscopy; Endometrial biopsy with
CD138; Infertility.

Determinar, mediante histeroscopia de evaluacion y biopsia de endome-
trio, con analisis histol6gico endometrial e identificacién de células plasmaticas con
inmunohisdtoquimica con CD138 positiva, la prevalencia de endometritis crénica en
pacientes infértiles.

Estudio observacional, retrospectivo, efectuado de
marzo de 2016 a noviembre del 2021 en el Centro de Reproduccién Asistida de
Saltillo (CREAS), Coahuila, México, en pacientes que consultaron por infertilidad. El
diagnéstico de endometritis crénica se establecié mediante histeroscopia y biopsia de
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endometrio con inmunohistoquimica CD138. Se analizaron la prevalencia y precisién
diagndstica de la histeroscopia y la biopsia de endometrio. Ademas, la relacion entre
las caracteristicas histeroscopicas especificas y la endometritis cronica confirmada por
biopsia con CD138 positiva.

La prevalencia de endometritis crénica por biopsia de endometrio
CD138 positiva en las 170 pacientes estudiadas fue de 36% (n = 62) y por histeros-
copia del 48.8% (n = 83), esta dltima con una sensibilidad del 48.3%, especificidad
del 50.9%, valor predictivo positivo y negativo del 36.1 y 63.2%, respectivamente.
En relacién con las caracteristicas histeroscopicas, la hiperemia endometrial tuvo una
relacion estadisticamente significativa con la prevalencia de endometritis crénica (p-
value = 0.008; RM = 0.357; 1C95%: 0.14-0.81) y con > 2 caracteristicas sugerentes de
endometritis cronica (p-value = 0.015; RM = 3.63; 1C95%: 1.15-12.69).

En el procedimiento diagndstico de la paciente infértil es impor-
tante descartar la endometritis crénica. Para ello es decisivo recurrir a herramientas
diagnésticas, como la histeroscopia y confirmar el diagnéstico con una biopsia de
endometrio con inmunohistoquimica CD138 positiva para que de esta manera pueda

2024; 92 (3)

dirigirse el tratamiento.

Endometritis crénica; histeroscopia diagndstica; biopsia de endo-

metrio con CD138; Infertilidad.

BACKGROUND

The endometrium is part of the reproductive
system where the blastocyst is implanted. The
participating factors in this process are variable
and can be disturbed by multiple conditions.
Damaging processes to the endometrium, and
their repercussion on infertility are an ever-
growing research field. One of these conditions
is chronic endometritis, which is a persistent
inflammatory disease of the endometrial mu-
cosa, characterized by the coexistence of plasma
cells (B-cell subpopulations) in the endometrial
stroma.? The symptoms of this disease are very
heterogenous because among the different
clinical manifestations are abnormal uterine
hemorrhage, chronic pelvic pain, and leucor-
rhea. Despite this, there isn’t a unified diagnostic
criterion for the physical or ultrasound explora-
tion that allows the identification of relevant data
to confirm diagnosis.

Among the different diagnostic methods available
are: 1) hysteroscopy, 2) histology, 3) microbial
culture, and 4) endometrium molecular biology.
The disadvantage is that there are controversial
outcomes, even in the same patient.? The first two
methods are the ones with more research about
them, and also the ones most frequently used in
clinical practice. With hysteroscopy it is possible
to obtain images of endometrium lesions that can
suggest the diagnosis of chronic endometritis.
However, only a biopsy of the endometrium
with CD138 immunohistochemistry staining (or
syndecan-1) and plasma cell identification, un-
like staining only with hematoxylin-eosin, allows
for a correlation between histology-hysteroscopy
findings to provide the certainty of the disease.*

Endometrium B-cells (uterine lymphocyte sub-
populations) from the basal layer are usually no
more than 2% of the total human healthy endo-
metrium cells.” In chronic endometritis, a large
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number of plasma cells infiltrates the functional
and basal layers of the endometrium.® The anti-
gen CD138 is a transmembrane sulfate heparin
proteoglycan that expresses relatively specifically
in plasma cells; that's why it is used as its marker,
and its expression is useful for the diagnosis of
chronic endometritis.” It can be identified by
using the monoclonal antibody of CD138 by im-
munohistochemistry.® Also, as a marker, it tends
to yield high specificity and sensibility, besides
reducing inter- and intra-observer variability.’
There still isn’t any established consensus about
the number of necessary plasma cells to diagnose
chronic endometritis."®

The objective of the present study was to
determine the prevalence of chronic endome-
tritis in patients with infertility evaluated by
hysteroscopy and endometrium biopsy, with
endometrium histology and immunohistochem-
istry for the identification of plasma cells with
positive CD138.

MATERIALS AND METHODS

Observational, retrospective study carried out
from March 2016 to November 2021, at the As-
sisted Reproduction Center (CREAS) with patients
who consulted for infertility. All the patients, as
part of the chronic endometritis diagnostic pro-
tocol, had a hysteroscopy done for evaluation,
and an endometrium biopsy was also taken, for
immunohistochemistry and plasma cell identifi-
cation (CD138). Exclusion criteria: patients with
any type of uterine bleeding, or menstruation,
pregnancy, vaginal or cervical active infection,
and those who were on antibiotic treatment.

Hysteroscopy

It was performed in the proliferative phase, with
anesthesia-sedation, or with local cervical an-
esthesia. It was an outpatient procedure, with a
uterine cavity distension physiological solution,
and a hysteroscopy (Karl Storz Hopkins 11), with

a 30° telescope, from 2.9 mm to 30 cm. During
the study, different data of the endometrium cav-
ity condition were recorded with hysteroscopic
vision by close observation of the anterior, poste-
rior, and side walls, and the ostium and cervical
conduct. An endometrium biopsy for pathologic
anatomy was taken with a Pipelle cannula.

The characteristics of positive chronic endo-
metritis by hysteroscopy, similar to those used
in recent studies''? were: 1) endometrium
hyperemia: focal or diffuse hyperemic lesions
(Figures 1 to 5); 2) micropolyps (Figure 6), and
3) raspberry-like lesions. Figure 7

Histology and immunohistochemistry

The endometrium samples were fixed in formal-
dehyde and stained with immunohistochemistry
coloring for CD138 (syndecan-1). (Figure 8) The
reactive used in the pathology lab is CD138/syn-
decan-1 (B-A38) Mouse Monoclonal Antibody,
according to the supplier specifications (Merck)
for a preparation similar to what’s published
in the literature.'® Biopsies were considered
negative for chronic endometritis when < 2
plasma cells were identified in 10 high power
fields, and positive when > 3 plasma cells were
identified in 10 high power fields of the ranges
described.?

Statistical analysis

Sensibility, specificity, and predictive positive
and negative values were determined, after
specific hysteroscopic forms for the diagnosis of
chronic endometritis. The results were compared
with the CD138* endometrial biopsy (reference
pattern). The relationship between hysteroscopic
characteristics, infertility, and chronic endo-
metritis was analyzed, according to the biopsy
report, to verify the correlation with Fisher’s exact
bilateral test, and a level of significance of 95%.
To group patients with similar hysteroscopic
characteristics, five hysteroscopic groups were
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Focalized hyperemic lesions.
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Diffuse hyperemic lesions (augmented vascularity).

made. The statistical analysis was made with
Excel and SPSS.

The results of 170 patients were obtained: 95
(55.8%) patients had primary infertility, and 75
(44.1%) had secondary infertility. The age aver-

age was 32.9 + 4.5 years. The body mass index
was 27.1 £ 4.9. The length of infertility was 3.3
+ 2.2 years.

The prevalence of chronic endometritis, with
CD138+ immunohistochemistry diagnosis was
36.4% (n = 62). (Table 1) The chronic endome-
tritis diagnosis, established by hysteroscopy, was
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Micropolyps.

Raspberry-like lesion.

suspected in 83 (48.8%) of the 170 patients,
based on the mentioned diagnostic criteria. Thirty
(36.1%) of these patients were confirmed with
the CD138+ endometrial biopsy report. The hys-
teroscopy had normal uterine cavity findings in
87 cases (51.1%); however, in 32 (36.7%) cases,
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Endometrial biopsy with CD138+ plasma
cells (10 cells x 10 high power fields).
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chronic endometritis was diagnosed based on
the CD138+ biopsy. Table 2

The chronic endometritis diagnosis by hyster-
oscopy, in correlation with the results obtained
by CD138+ endometrial biopsy was: sensibility
48.3%, specificity 50.9%, positive predictive
value 36.1%, and negative predictive value
63.2%.

The hysteroscopic characteristic findings and
their incidences were: polyps in 12.9% (n =22),
hyperemia in 28.2% (n = 48), septate uterus in
8.8% (n = 15), micropolyps in 9.4% (n = 11),
unilateral tubal ostium stenosis in 20% (n =
34), raspberry-like lesions in 4.1% (n = 7), and
fibroids in 2.3% (n = 4).
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Table 1. Demographic data and prevalence of chronic endometritis

_ Total population Primary infertility Secondary infertility

Patients 170 95 (55.8%) 75 (44.1%)
Age (mean + standard deviation) 329 +4.5 32.8 +4.1 334+49
BMI 27.1+£49 269 £5.1 273 4.7
Length of infertility (years) 33+2.2 33+£2.2 329+23
Prevalence (CD138") 62 (36.4%) 35 (36.8%) 27 (36.0%)

Table 2. Chronic endometritis. Hysteroscopic-histologic correlation (CD138)

N =170 Biopsy CD138* Biopsy CD138 -

:y_stg;oscopy with positive clinical data for CE 30 (36.1%) 53 (63.8%)

Hysteroscopy with negative clinical data for CE

o, o,
N =87 32 (36.7%) 55 (63.2%)

After the analysis made to the 5 hysteroscopic 5, p value = 0.015; OR = 3.63; CI95%: 1.15-
groups, (Table 3) hyperemia was found (group 12.69). Table 4

2) to have a statistically significant relation with

chronic endometritis prevalence, confirmed by DISCUSSION

CD138+ endometrial biopsy (p value = 0.008;

OR = 0.357; C195%: 0.14-0.81), and the coex- ~ The diagnostic value of hysteroscopy in the
istence of > characteristics among hyperemia, present study had 48.3% sensibility, and 50.9%
micropolyps, and raspberry-like lesions (group  specificity, positive predictive value of 36.1%,

Table 3. Hysteroscopic findings and CD138* according to age, gestation, type of infertility, and subjacent pathology

%g:g:t: Group 2: Group 3: Group 4: Group 5:
chronic Endometr.ial Er}dometrial Raspbgrry-like Two or more CD 138*
endometritis hyperemia micropolyps lesions characteristics
Age group
<30 16 (18.3%) 22 (45.9%) 3 (27.2%) 0 (0%) 8 (47.1%) 21 (33.9%)
>30 71 (81.7%) 26 (54.1%) 8 (72.8%) 7 (100%) 9 (52.9%) 41 (66.1%)
Gestation
0 42 (48.2%) 29 (60.4%) 9 (81.8%) 5 (71.4%) 10 (58.9%) 35 (56.4%)
1 22 (25.3%) 9 (18.8%) 1(9.1%) 1(14.3%) 4 (23.5%) 11 (17.8%)
>2 23 (26.5%) 10 (20.8%) 1(9.1%) 1(14.3%) 3 (17.6%) 16 (25.8%)
Type of infertility
Primary 43 (49.4%) 29 (60.4%) 9 (81.8%) 4 (57.1%) 10 (58.9%) 35 (56.4%)
Secondary 44 (50.6%) 19 (39.6%) 2 (18.2%) 3 (42.9%) 7 (41.1%) 27 (43.6%)
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Table 4. Correlation between hysteroscopic findings, subjacent pathology, and chronic endometritis (CD138+)

Hysteroscopic group

Group 1 1 1.03
Group 2 0.008 0.357
Group 3 0.21 2.19
Group 4 0.21 1.32
Group 5 0.015 3.63
Type of infertility

Primary 1 1.04
Secondary 1 1

0.52-2.01 NO
0.14-0.81 YES
0.53-9.53 NO
0.18-8.09 NO
1.15-12.69 YES
0.52-2.05 NO
0.51-1.97 NO

Group 1: without chronic endometritis; Group 2: hyperemia; Group 3: micropolyps; Group 4: raspberry-like lesions; Group 5: two or more

characteristics.

and negative predictive value of 63.2%. These
percentages are within the limits of statistical
reports from other publications.

A retrospective study with 2675 patients reported
a prevalence of chronic endometritis of 53.9%,
with diagnostic criteria of stroma edema, diffuse
or focal hyperemia, raspberry-like lesions, and
micropolyps, similar to those of our sstudy.'* The
lack of consensus for the hysteroscopic charac-
teristics of chronic endometritis is reflected in
the literature because the range of sensibility and
specificity goes from 35.2 t0 91.8%, and 67.5 to
99.9%, respectively.’>'®'7 Another very similar
retrospective study, with 1189 cases of hysteros-
copy with CD138 biopsy, found a prevalence of
chronic endometritis by hysteroscopy of 38.2%,
with a sensibility of 59.3%, and specificity of
69.7%.'® These results highlight the need of do-
ing the CD138 endometrial biopsy to confirm
diagnosis. The similitude of the results points
to the promotion of the use of both tools for an
adequate diagnosis of chronic endometritis.

We found in this study that hyperemia, and > 2
characteristics among hyperemia, micropolyps,
and raspberry-like lesions, had a statistically
significant relationship with the prevalence of

chronic endometritis, confirmed by CD138+.
The evidence raises controversy about the crite-
rion for hyperemia in itself as a predictor of the
disease, because there are studies that support,
and studies that don’t support the association.'**
However, the coexistence of > 2 to 3 character-
istics in multiple studies has been described as
a highly suggesting criterion of confirmation by
hysteroscopy.]1,12,14,18,21

The limited diagnostic sensibility and specificity
of hysteroscopy can be due to the learning curve
and the experience of the operator, to be able
to recognize the kind of lesion that represents a
real alteration of the endometrium, together with
the lack of consensus for the diagnostic criteria.

The application of the CD138+ marker as diag-
nostic criterion was considered positive when
> 3 plasma cells were found, and they were
correlated with the hysteroscopic data. The deci-
sion can be seen as arbitrary as there are studies
that diagnose the disease when there only is >
1 plasma cells. However, in a recent systematic
revision and meta-analysis, which included 12
studies, 6 different criteria were found, ranging
from > 1 to > 5 plasma cells, in 1 to 10 high
power fields to establish diagnosis.?? Thus, the
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need for a consensus for the diagnosis criteria
for chronic endometritis with CD138+ is clear.

CONCLUSIONS

The diagnosis for chronic endometritis requires
diagnostic hysteroscopy and endometrial biopsy
with histology and CD 138+ immunohistochem-
istry. While it's not possible with this study to
determine if chronic endometritis plays a causal
role in infertility, by demonstrating its prevalence
in this group of patients it’s possible to highlight
the importance of researching this disease in
infertility. It is necessary to establish a consensus
for the different diagnostic tools, and of more
research with a larger number of patients that
allow for a precise diagnosis and treatment of
the disease.
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