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Abstract

Introduction: This meta-analysis was performed to analyze the clinical pre-
sentation, magnetic resonance imaging (MRI) characteristics, and the man-
agement of lymphocytic hypophysitis (LYH).

Material and methods: Four different databases were searched from January
2010 to December 2020, two researchers independently conducted litera-
ture screening, data extraction, and quality evaluation. We used a random
effects meta-analysis to calculate summary relative risks with 95% Cl.
Results: This meta-analysis showed that the percentage of women among
LYH patients was 78%. LYH was associated with pregnancy in 15% of female
patients, with headache (49%) and symptoms of central diabetes insipidus
(CDI) (45%) being the most frequent presentation. In 24% of LYH patients,
there was an association with another autoimmune disease. The incidence
of secondary hypogonadism, secondary hypoadrenalism, secondary hypo-
thyroidism, and growth hormone deficit was 54%, 49%, 43%, and 22%,
respectively. Pituitary contrast enhancement (63%), symmetrical pituitary
enlargement (60%), thickening of the pituitary stalk (58%), sella mass or
suprasellar extension (58%), and loss of posterior pituitary hyperintensity
(50%) were typical MRI findings. Regarding LYH treatment, the percentage
of patients who had observation or hormone replacement, steroid therapy,
and surgery was 43%, 36%, and 34%, respectively.

Conclusions: It is of great significance to fully understand the clinical char-
acteristics of lymphocytic hypophysitis, reduce missed diagnosis and misdi-
agnosis, avoid unnecessary surgery and maintain normal pituitary function.

Key words: lymphocytic hypophysitis, clinical characteristics, magnetic
resonance imaging, management, pituitary function.

Introduction

Lymphocytic hypophysitis (LYH) is a rare disease of presumed autoim-
mune etiology characterized by lymphocytic infiltration of the pituitary
gland followed by fibrosis [1]. The presenting symptoms correspond to
the location of the lesion. The most common presenting symptoms in
female patients are amenorrhea and failure to lactate secondary to hy-
popituitarism, as the inflammatory process damages both the anterior
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and posterior pituitary gland, along with the pitu-
itary stalk. There may also be neurological symp-
toms such as headaches and visual field defects
secondary to the rapid expansion of the infiltrat-
ed pituitary gland. LYH has an estimated annual
incidence of approximately 0.1 cases per million
population, based on extrapolated data sourced
from the UK, where 0.8% of consecutive pituitary
operations were found to demonstrate LYH his-
tologically [2]. However, its true incidence in the
general population may be underestimated.

Due to its rarity, clinical data to guide the di-
agnosis and treatment of LYH have been limited,
and there are no specific guidelines on manage-
ment. Gutenberg noted that approximately 40%
of patients with LYH were diagnosed as pituitary
macroadenomas on the basis of radiology and
underwent unnecessary surgery [3]. Many of the
landmark articles on LYH to date have only includ-
ed those patients undergoing surgery with a con-
firmed histological diagnosis. However, as LYH is an
autoimmune disease, most patients do not need
surgical treatment [4]. Therefore, it is of great prac-
tical significance to fully understand the clinical
characteristics of LYH and to improve the diagnos-
tic rate without the need for pathological evidence.

The aim of this meta-analysis was to analyze
the clinical presentation, endocrine status, mag-
netic resonance imaging (MRI) characteristics, and
management of LYH, in order to improve clinician
awareness of LYH and the prognosis and quality
of life of patients with the disease, and to reduce
healthcare costs.

Material and methods

This meta-analysis was conducted using the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISM) guidelines. Author’s
statement: all supporting data are included in the
article and its supplementary materials. This study
did not require ethical approval because all anal-
yses were based on previously published studies.

Literature retrieval and screening, data
extraction and quality evaluation

Two researchers searched the Cochrane Con-
trolled Trials Register (CCTR), Ovid, PubMed, Ex-
cerpta Medica Database (EMBASE), and the Chi-
nese Biomedical Literature Databases (CBM). The
databases were searched from January 2010 to
December 2020. References and related reviews
found in the literature were also retrieved. Primary
search terms were hypophysitis, primary hypoph-
ysitis, autoimmune hypophysitis, lymphocytic hy-
pophysitis, clinical features, clinical characteristic,
clinical presentation, clinical manifestations, MR],
management, and treatment.

Two researchers independently conducted lit-
erature screening, data extraction, and quality
evaluation. Results were cross-checked and any
disagreements were mediated by discussion or
with the assistance of a third-party researcher. All
literature was screened sequentially for inclusion
and exclusion criteria.

Inclusion and exclusion criteria

Inclusion criteria: All clinical studies that re-
port the clinical characteristics of patients with
LYH. The diagnostic criteria for LYH are based on
pathological and clinical findings. The criteria for
judging the endocrine function of each pituitary
target gland conform to the diagnostic criteria
in currently recognized authoritative internation-
al guidelines. These studies report at least any
clinical feature of LYH, including gender, clinical
manifestations, pituitary function changes, MRI
manifestations, other concomitant autoimmune
diseases, or treatment. The evaluation of pituitary
function depends on the detection of pituitary
target gland hormones and the pituitary function
test as follows:

Growth hormone (GH): GH secretion function
was evaluated by the insulin hypoglycemic stimu-
lation test and clonidine test, and GH peak < 5 ng/
ml and/or IGF-1 decrease was judged as GH defi-
ciency.

Pituitary-thyroid axis: Free triiodothyronine
(FT3), total triiodothyronine (TT3), free thyroxine
(FT4), total thyroxine (TT4), and thyroid stimu-
lating hormone (TSH) were assessed for thyroid
function.

Pituitary-adrenal axis: Assessment was made
by measuring 24-hour urine free cortisol (24hUFC),
serum cortisol and ACTH rhythm (8 am, 4 pm,
0 am), and performing the insulin hypoglycemic
stimulation test. In the insulin hypoglycemic stim-
ulation test, peak cortisol < 18 pg/dl was judged
as adrenal hypoglycemic dysfunction.

Pituitary-gonadal axis: Assessment was made
by measuring luteinizing hormone, follicle stimu-
lating hormone, prolactin, estradiol, progesterone,
testosterone levels, and performing the gonado-
tropin-releasing hormone (GnRH) excitation test.
Hypogonadotropism was determined by the GnRH
stimulation test when luteinizing hormone (LH)
increased by less than 3-6 times or follicle stimu-
lating hormone (FSH) increased by less than 50%.

Posterior pituitary function was assessed by
measuring urine specific gravity and urine osmot-
ic pressure after the vasopressin test.

Exclusion criteria: Case reports, abstracts, let-
ters, animal experiments, conference literature,
duplicate publications, and literature with incom-
plete original data where it is not possible to ex-
tract data.
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Statistical analysis

Meta-analysis was performed using Stata 15
software. The combined rate of event incidence
was used as the pooled effect size. All effect siz-
es were expressed as a 95% confidence interval
(CI). A »? test was used to test the heterogeneity
of all included study literature. The significance
level was set as p = 0.10. When p > 0.10 and
12 < 50%, the study results were not heterogenous
and a fixed effects model was used for combined
analysis. When p < 0.10 and I? > 50%, the study
results were heterogenous and a random effects
model was used for combined analysis.

Results
Literature retrieval results

Preliminary inspection identified 326 study
articles. After reading the title, abstract, and full
text, those studies that did not meet the inclusion
criteria were excluded. The final analysis group in-
cluded 17 clinical studies with a total of 364 sub-
jects with LYH [5-21]. The basic characteristics of
the study included in this analysis are shown in
Table |, and the baseline data are shown in Table II.

Patient features

Sixteen studies [6-21], involving a total of 355
patients, reported the ratio of males to females.

Table I. Basic information of published literature

Heterogeneity analysis revealed no statistical
heterogeneity among these 16 studies; thus, the
fixed effects model was used for combined anal-
ysis. The results showed that the percentage of
women among LYH patients was 78% (95% Cl:
0.73-0.82) (Figure 1).

Thirteen studies [5-10, 15-21], involving a total
of 241 patients, reported that LYH onset in female
patients is related to pregnancy. Fifteen studies
[5, 7-12, 14-21], involving a total of 340 patients,
reported an association between LYH and other
autoimmune diseases. In both study series, het-
erogeneity analysis revealed that there was sta-
tistical heterogeneity; thus, the random effects
model was used for combined analysis. The re-
sults showed that in 15% of females, LYH was re-
lated to pregnancy (95% Cl: 0.08-0.23) (Figure 2).
The incidence of LYH patients with other autoim-
mune diseases was 0.24 (95% Cl: 0.15-0.32), with
Hashimoto’s thyroiditis being the most common
coexisting autoimmune disease.

Sella mass-effect symptoms

All 17 studies [5-21], involving a total of 364
patients, reported headache as a symptom caused
by LYH. Fifteen studies [6-13, 15-21], involving
a total of 350 patients, reported visual field loss
and visual impairment caused by LYH. In both
study series, heterogeneity analysis revealed that

Study ID Journal Publication Publication Research design Dates when
year level and methodology  cases collected
An 2013 Chinese Journal of Chronic 2013 Full text Retrospective study 2008-2011
Disease Prevention and Control
Liu 2013 Chinese Journal of General 2013 Full text Retrospective study 2010-2011
Practitioners
Feng 2019 Chinese Journals of Practical 2019 Full text Retrospective study 2013-2018
Medicine
Wei 2018 Chinese Medical Journal 2018 Full text Retrospective study 2001-2017
Xu 2020 Journal of Stereotactic and 2020 Full text Retrospective study 2010-2019
Functional Neurosurgery
Tirosh 2016 Endocr Pract 2016 Full text Retrospective study 2008-2014
Zhu 2019 World Neurosurg 2019 Full text Retrospective study 2011-2018
Kyriacou 2017 Pituitary 2017 Full text Multicenter cohort 2008-2011
study
Wang 2017 Clin Endocrinol 2017 Full text Retrospective study 1999-2016
luliano 2011 Expert Rev Endocrinol Metab 2011 Full text Retrospective study 2008-2011
Honegger 2015 J Clin Endocrinol Metab 2015 Full text Retrospective study 2000-2013
Chiloiro 2017 Neuroendocrinology 2017 Full text Retrospective study 2011-2015
Khare 2015 Pituitary 2015 Full text Retrospective study 2006-2012
Park 2014 Endocrinol Metab 2014 Full text Retrospective study 2001-2013
Atkins 2020 Endocrine Research 2020 Full text Retrospective study 2000-2017
Amereller 2020  Exp Clin Endocrinol Diabetes 2020 Full text Retrospective study 1997-2016
Hanife 2020 Endocrine Care 2020 Full text Retrospective study 1999-2017
978 Arch Med Sci 4, 1t July / 2023




Clinical presentation and magnetic resonance imaging characteristics of lymphocytic hypophysitis: a systematic review with meta-analysis

Table II. Baseline data of included studies

Study ID Nationality Number of patients Average age [years] Course of disease
(men/women)

An 2013 Chinese 4/11 Median 46 Median 6 months

Liu 2013 Chinese 1/4 19-61 2-24 months

Feng 2019 Chinese 7/25 Median 31 Median 6 months

Wei 2018 Chinese 5/13 Mean 36.3 Median 3.5 months

Xu 2020 Chinese 3/1 Mean 46 Mean 2 months

Tirosh 2016 Israeli 0/9 Mean 33.7 Unclear

Zhu 2019 Chinese 4/16 Median 37 Mean 5 months

Kyriacou 2017 British 3/19 Median 37.5 Median 3 months

Wang 2017 Chinese 17/33 Mean 37.2 Median 4 months

luliano 2011 American 3/4 Mean 44 Unclear

Honegger 2015 German 5/19 Mean 40.7 Unclear

Chiloiro 2017 Italian 4/17 Mean 40 Unclear

Khare 2015 Indian 3/21 Median 31.5 Median 10 weeks

Park 2014 Korean 5/17 Mean 48 Unclear

Atkins 2020 Canadian 1/10 Mean 38 Mean 12 weeks

Amereller 2020 German 16/44 Mean 45 Unclear

Hanife 2020 Turkish 5/15 Median 41.5 Median 18 months
Study ID ES (95% Cl) % Weight
An 2013 o 0.73 (0.51, 0. 96) 3.58
Liu 2013 + 0.80 (0.45, 1.15) 1.46
Feng 2019 _;_ 0.78 (0.64, 0.92) 8.74
Wei 2018 — 0.72 (0.52, 0.93) 4.19
Xu 2020 * : 0.25 (-0.17,0.67) 1.00
Zhu 2019 —‘Q— 0.80 (0.62, 0.98) 5.83
Kyriacou 2017 :—Q— 0.86 (0.72, 1.01) 8.72
Wang 2017 e 0.66 (0.53, 0.79) 10.40
luliano 2011 —g_l_ 0.57 (0.20, 0.94) 1.33
Honegger 2015 —‘0— 0.79 (0.63, 0.95) 6.79
Chiloiro 2017 — 0.81 (0.64, 0.98) 6.36
Khare 2015 -1—0— 0.88 (0.74, 1.01) 10.24
Park 2014 _;_ 0.77 (0.60, 0.95) 5.85
Atkins 2020 :—0— 0.91 (0.74, 1.08) 6.21
Amereller 2020 — 0.73 (0.62, 0.85) 14.32
Hanife 2020 e 0.75 (0.56, 0.94) 4.98
Overall (/> = 13.6%, p = 0.298) O 0.78 (0.73,0.82) 100.00

|
|
T ‘ T
-1.15 0 1.15

Figure 1. Female proportion

there was statistical heterogeneity; thus, the ran-

dom effects model was used for combined anal-

ysis. The results showed that the incidence of
headache was 0.49 (95% Cl: 0.40-0.58) (Figure 3).
The incidence of visual field loss and visual im-
pairment was 0.26 (95% Cl: 0.19-0.33).

Evaluation of pituitary function

Evaluation of anterior pituitary target gland
function

All 17 studies [5-21], involving a total of 364 pa-

tients, reported the occurrence of hypoadrenalism,
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Study ID ES (95% Cl) % Weight
Wei 2018 —Q—;— 0.08 (-0.07,0.22) 10.01
Zhu 2019 —%—0— 0.20 (0.02, 0.38) 8.55
Kyriacou 2017 : —_— 0.58 (0.36, 0.80) 6.68
Wang 2017 —%—0— 0.24 (0.10, 0.39) 9.94
luliano 2011 : L 0.25 (-0.17, 0.67) 2.63
Honegger 2015 + 0.21 (0.03, 0.39) 8.19
Khare 2015 —0—%— 0.10 (-0.03,0.22) 11.03
Park 2014 P 0.06 (~0.05, 0.17) 11.77
Atkins 2020 —%—0— 0.20 (-0.05, 0.45) 5.85
Amereller 2020 AR : 0.05 (-0.02,0.11) 14.36
Hanife 2020 —O—l— 0.07 (-0.06, 0.19) 10.99
Tirosh 2016 3 (Excluded) 0.00
Chiloiro 2017 : (Excluded) 0.00
Overall (2 = 65.6%, p = 0.001) <> 0.15 (0.08, 0.23) 100.00
Note: Weights are from random effects analysis |
|
T ‘ T
-1 0 1
Figure 2. Proportion associated with pregnancy
Study ID ES (95% Cl) % Weight
An 2013 — 0.40 (0.15, 0.65) 5.50
Liu 2013 * : 0.20 (-0.15, 0.55) 3.89
Feng 2019 —Q—l- 0.34 (0.18,0.51) 7.18
Wei 2018 —1—0— 0.56 (0.33, 0.79) 5.85
Xu 2020 :: 0.50 (0.01, 0.99) 249
Tirosh 2016 —_—— 0.56 (0.23, 0.88) 424
Zhu 2019 — 0.45 (0.23, 0.67) 6.08
Kyriacou 2017 ;0— 0.68 (0.49, 0.88) 6.55
Wang 2017 —0‘— 0.48 (0.34,0.62) 7.72
luliano 2011 %—% 0.71 (0.38, 1.05) 4.10
Honegger 2015 —:0— 0.58 (0.39, 0.78) 6.50
Chiloiro 2017 — 0.24 (0.06, 0.42) 6.81
Khare 2015 : —— 0.83 (0.68, 0.98) 7.50
Park 2014 — : .27 (0.09, 0.46) 6.73
Atkins 2020 —%—0— .55 (0.25, 0.84) 4.70
Amereller 2020 —0—“- .38 (0.26, 0.51) 8.02
Hanife 2020 S 0.60 (0.39, 0.81) 6.14
( )

Overall (/2 = 68.0%, p < 0.001)

Note: Weights are from random effects analysis

100.00

<> 0.49 (0.40, 0.58

T
-1.05

Figure 3. Proportion of headache

1.05

hypothyroidism, and hypogonadism in LYH pa- incidence of secondary hypoadrenalism in LYH pa-
tients. Heterogeneity analysis revealed that there tients was 0.49 (95% Cl: 0.38-0.60) (Figure 4). The
was statistical heterogeneity among these 17 incidence of secondary hypothyroidism was 0.43
studies; thus, the random effects model was used  (95% Cl: 0.35-0.50), and the incidence of second-
for combined analysis. The results showed thatthe  ary hypogonadism was 0.54 (95% Cl: 0.42—-0.65).
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Study ID ES (95% Cl) % Weight
An 2013 — 0.53 (0.28,0.79) 5.58
Liu 2013 - 0.40 (-0.03, 0.83) 3.62
Feng 2019 — 0.47 (0.30, 0.64) 6.58
Wei 2018 . 0.39 (0.16, 0.61) 5.93
Xu 2020 : * 0.75 (0.33, 1.17) 3.67
Tirosh 2016 L e 0.89 (0.68, 1.09) 6.18
Zhu 2019 — 0.20 (0.02, 0.38) 6.55
Kyriacou 2017 l — 0.86 (0.72, 1.01) 6.92
Wang 2017 = 0.26 (0.14, 0.38) 7.15
luliano 2011 —w:— 0.43 (0.06, 0.80) 4.24
Honegger 2015 —— 0.46 (0.26, 0.66) 6.25
Chiloiro 2017 e 0.33(0.13,0.53) 6.22
Khare 2015 , —— 0.75 (0.58, 0.92) 6.57
Park 2014 — 0.36 (0.16, 0.56) 6.23
Atkins 2020 —:—0— 0.55 (0.25, 0.84) 5.06
Amereller 2020 —0—‘L 0.38 (0.26, 0.51) 7.13
Hanife 2020 —— 0.35 (0.14, 0.56) 6.13
Overall ( = 81.0%, p < 0.001) <> 0.49 (0.38, 0.60) 100.00
Note: Weights are from random effects analysis :

T ‘ T

-1.17 0
Figure 4. Incidence of secondary hypoadrenalism

Changes in growth hormone and prolactin
levels

Thirteen studies [5-8, 10-11, 15-21], involving
a total of 333 patients, reported the occurrence
of low growth hormone levels in LYH patients.
Sixteen studies [5-12, 14-21], involving a total
of 360 patients, reported the occurrence of hy-
perprolactinemia in LYH patients. In both study
series, heterogeneity analysis revealed that there
was statistical heterogeneity; thus, the random
effects model was used for combined analysis.
The results showed that the incidence of growth
hormone deficit in LYH patients was 0.22 (95% Cl:
0.13-0.32) and the incidence of hyperprolactin-
emia in LYH patients was 0.29 (95% Cl: 0.19-0.39)
(Figure 5). Three studies [5, 7, 17] reported low
prolactin levels in some patients with an incidence
rate of 0.18 (95% Cl: 0.08-0.28).

Central diabetes insipidus

All 17 studies [5-21], involving a total of 364
patients, reported the occurrence of central dia-
betes insipidus (CDI) in LYH patients. Heteroge-
neity analysis revealed that there was statistical
heterogeneity among these 17 studies; thus, the
random effects model was used for combined
analysis. The results showed that the incidence of
CDl in LYH patients was 0.45 (95% Cl: 0.36-0.55)
(Figure 6).

1.17

Magnetic resonance imaging findings

Ten different MRI characteristics of LYH were
reported in 16 studies [5-10, 12-21], and each of
these MRI characteristics was reported in between
2 and 13 of the 16 studies. The results showed
that the commonest MRI characteristics of LYH
were pituitary contrast enhancement (63%), sym-
metric pituitary enlargement (60%), thickening of
the pituitary stalk (58%), sella mass or suprasellar
extension (58%), loss of posterior pituitary hy-
perintensity (50%), chiasmal compression (38%),
central pituitary necrosis (24%), cystic appearance
(17%), cavernous sinus compression (17%), and
dural tail sign (9%). The incidence of different MRI
findings is shown in Table Ill.

Treatment
Treatment with glucocorticoids and surgery

All 17 studies [5-21] reported glucocorticoids
and surgery in the treatment of LYH patients. Het-
erogeneity analysis revealed that there was statis-
tical heterogeneity among these 17 studies; thus,
the random effects model was used for combined
analysis. The results showed that 36% (95% Cl:
0.20-0.52) of LYH patients were treated with ste-
roids, which was mainly glucocorticoid pulse ther-
apy, with 34% (95% Cl: 0.23-0.45) of LYH patients
being treated surgically (Figure 7).

Arch Med Sci 4, 1%t July / 2023

981



Jia-Sheng Ju, Tao Cui, Jing Zhao, Jian-Liang Chen, Hai-Bing Ju

Study ID ES (95% Cl) % Weight
An 2013 —:0— 0.40 (0.15, 0.65) 5.55
|
Liu 2013 > — 0.20 (-0.15, 0.55) 4.15
|
Feng 2019 — 0.41 (0.24, 0.58) 6.76
|
Wei 2018 + 0.28 (0.07, 0.48) 6.19
Tirosh 2016 ——0—: 0.11 (-0.09, 0.32) 6.21
|
Zhu 2019 B 0.45 (0.23, 0.67) 6.01
|
Kyriacou 2017 —— ! 0.05 (-0.04, 0.13) 7.90
|
Wang 2017 : — 0.48 (0.34, 0.62) 7.24
luliano 2011 ] > 0.43 (0.06, 0.80) 3.96
|
Honegger 2015 R 0.33 (0.14, 0.52) 6.48
|
Chiloiro 2017 — 0.43 (0.22, 0.64) 6.11
|
Khare 2015 :—0— 0.42 (0.22,0.61) 6.34
Park 2014 — 0.23 (0.05, 0.40) 6.69
|
Atkins 2020 o . 0.18 (-0.05, 0.41) 5.86
|
Amereller 2020 - ! 0.03 (-0.01, 0.08) 8.26
|
Hanife 2020 + 0.30 (0.10, 0.50) 6.28
Overall (2 = 84.5%, p < 0.001) @ 0.29 (0.19, 0.39) 100.00
|
Note: Weights are from random effects analysis I
|
T T
-0.795 0 0.795
Figure 5. Incidence of hyperprolactinemia
Study ID ES (95% Cl) % Weight
An 2013 & 0.40 (0.15, 0.65) 5.75
|
Feng 2019 l 0.75 (0.60, 0.90) 7.40
|
Wei 2018 — 0.67 (0.45, 0.88) 6.26
|
Xu 2020 * L 0.25 (-0.17, 0.67) 343
|
Tirosh 2016 —— 0.11 (-0.09, 0.32) 6.47
Zhu 2019 — 0.55 (0.33,0.77) 6.25
Kyriacou 2017 —0—;— 0.32(0.12,0.51) 6.65
|
Wang 2017 | 0.72 (0.60, 0.84) 7.80
|
luliano 2011 — 0.57 (0.20, 0.94) 4.06
|
Honegger 2015 —— 0.42 (0.22,0.61) 6.60
Chiloiro 2017 —_— 0.48 (0.26, 0.69) 6.33
Khare 2015 — 0.29 (0.11, 0.47) 6.87
|
Park 2014 — 0.36 (0.16, 0.56) 6.54
|
Atkins 2020 —_— 0.55 (0.25, 0.84) 5.03
|
Amereller 2020 —0—:— 0.38 (0.26, 0.51) 7.82
Hanife 2020 —‘—: 0.25 (0.06, 0.44) 6.73
Liu 2013 ; (Excluded) 0.00
Overall (1 = 75.3%, p < 0.001) <> 0.45 (0.35, 0.55) 100.00
|
Note: Weights are from random effects analysis !
|
T T
-1 0 1

Figure 6. Incidence of central diabetes insipidus
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Clinical follow-up observation or hormone
replacement therapy = - =
I 3
Nine studies [5, 8, 9, 11, 15, 17-20], involving 5o ~ RIS
a total of 239 patients, reported LYH patients re- e S
ceiving clinical follow-up observation or hormone
replacement therapy. Heterogeneity analysis re- o 0
vealed that there was statistical heterogeneity g § a o o | SF
among the nine studies; thus, the random effects é 2 S I Yle|5
model was used for combined analysis. The re- e = T
sults showed that 43% (95% Cl: 0.22-0.64) of LYH "
patients received clinical follow-up observation or g 5 o
hormone replacement therapy. é g o |ele E g
Discussion % g S
Hypophysitis is a rare autoimmune disease © c
characterized by inflammation and cell infiltration =2 2
of the pituitary gland. It can be divided into pri- 5 e © N § R E
mary and secondary hypophysitis, with LYH being g g © @
the most common type of primary hypophysitis. In S
the last 10 years, an increasing number of clinical
studies and case series have been published. The o § N
clinical manifestations of LYH are related to the 1,:,‘ g © ® IS
severity of inflammation and the mass effect of o8 i §
the lesion, giving rise to four symptom categories: o
(1) symptoms resulting from sellar mass compres- >
sion, such as headache, nausea, vomiting, and vi- w 5282 %3
sual field impairment. Our analysis showed that b 22l |3/2|29
the incidence of headache was 49% in 364 LYH SgE% - §
patients and the incidence of visual field loss and z
visual impairment was 26% in 350 LYH patients, =
(2) symptoms of anterior pituitary hormone de- ; s s X
ficiency, where clinical presentation will vary de- g3 g o 2 % s ‘i
pending on the hormone or hormones involved. o ;o;-‘g ~ © 3
Secondary hypoadrenalism can be manifest as &
weakness, fatigue, loss of appetite, nausea, vom- -
iting, hypotension, and hypoglycemia. Secondary - g ~
hypothyroidism can result in dry skin, cold intoler- Sg o |3/8/38/¢9
ance, pallor, and reduced reaction times. Second- § E e g
ary hypogonadism can present with amenorrhea S
and loss of sexual desire. Our analysis showed ~
that in 364 LYH patients, the incidence of second- S Zm" X
ary hypogonadism, secondary hypoadrenalism, g é > o RRR g
secondary hypothyroidism, and growth hormone g 22 I I e g
deficit was 54%, 49%, 43%, and 22%, respectively, &j = 3
(3) posterior pituitary involvement leads to partial 5 -
or total CDI, manifest as polyuria and polydipsia. Sles X
In our analysis, CDI occurred in 45% of 364 LYH % g §° ™ ©liglel|?
patients, and (4) when the lesion involves the pi- T |Es “IYTlR
tuitary stalk, CDI, amenorrhea, galactorrhea, and éf’ “3 °
other symptoms appear. In our analysis, hyper- c -
prolactinemia and low prolactin levels occurred ;D g ol
in 45% and 18% of patients, respectively. LYH is = . o §
common in women in late pregnancy and the ear- T £ % ; S
ly postpartum period: a case series reported prev- = 5 2 £ é
alence of female gender among affected patients = Ssolnl2l5lo
of between 52% and 71% [22]. An association e Egl g § E|
with pregnancy was found in 5% [23]. Our analy- e Gt el Rl A
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Study ID ES (95% Cl) % Weight
Feng 2019 —0—: 0.19 (0.05, 0.32) 8.87
Xu 2020 : * .75 (0.33, 1.17) 4.09
Zhu 2019 —%—0— 0.50 (0.28, 0.72) 7.30
Kyriacou 2017 —— 0.36 (0.16, 0.56) 7.65
Wang 2017 —— 0.30 (0.17, 0.43) 9.01
luliano 2011 — 71 (0.38, 1.05) 5.29
Honegger 2015 —’—;— 0.25 (0.08, 0.42) 8.18
Chiloiro 2017 T 3 0.10 (-0.03,0.22) 9.03
Khare 2015 _’_:' 0.21 (0.05, 0.37) 8.38
Park 2014 —— .23 (0.05, 0.40) 8.14
Atkins 2020 —— 0.27 (0.01, 0.54) 6.48
Amereller 2020 - : 0.18 (0.09, 0.28) 9.46
Hanife 2020 : — 0.80 (0.62, 0.98) 8.14
An 2013 3 (Excluded) 0.00
Liu 2013 : (Excluded) 0.00
Wei 2018 ; (Excluded) 0.00
Tirosh 2016 : (Excluded) 0.00
Overall ( = 81.4%, p < 0.001) <> 0.34 (0.23, 0.45) 100.00
Note: Weights are from random effects analysis 3

T T

-1.17 0
Figure 7. Surgical treatment

sis showed that the percentage of women in LYH
patients was 78%, and LYH was associated with
pregnancy in 15% of female patients. However,
in recent years, cases have been reported in men
and women of all ages. LYH is also associated with
systemic autoimmune diseases: previous studies
have shown an association in approximately 30—
42% of LYH cases [24]. In our analysis, the figure
was 24% and included Hashimoto’s thyroiditis,
rheumatoid arthritis, Sjogren disease, systemic
lupus erythematosus, Graves’ disease, psoriasis,
and Guillain-Barre syndrome.

Magnetic resonance imaging is the imaging
modality of first choice for saddle area lesions as
it can clearly identify the morphology, size, and
signal characteristics of the pituitary via coronal
and sagittal views. MRI can accurately evaluate
the growth pattern, invasion range, and the rela-
tionship between the lesion and the surrounding
tissue. The signal changes of the neurohypophy-
sis, the shape and position of the pituitary stalk,
and the bone substance changes can also be
clearly displayed [25]. LYH is often misdiagnosed
as pituitary hyperplasia, pituitary tumor, or other
diseases. The main manifestation of pituitary hy-
perplasia is diffuse enlargement of the pituitary
gland: this returns the same uniform parenchymal
signal and uniform enhancement as the normal
pituitary gland on MRI. Compared with LYH, pitu-
itary tumors have a distinct lesion boundary and

demonstrate delayed mild enhancement while
the surrounding normal pituitary tissue shows
obvious enhancement. The MRI manifestations
of LYH in our analysis were pituitary contrast
enhancement (63%), symmetrical pituitary en-
largement (60%), thickening of the pituitary stalk
(58%), sella mass or suprasellar extension (58%),
loss of posterior pituitary hyperintensity (50%),
chiasmal compression (38%), central pituitary ne-
crosis (24%), cystic appearance (17%), cavernous
sinus compression (17%), and dural tail sign (9%).
Some authors regard the dural tail sign with retro-
dural involvement and enhancement as one of the
signs of LYH [26].

Lymphocytic hypophysitis usually presents as
a progressive process. Initially, inflammation and
edema lead to enlargement of the pituitary gland
and the patient presents with symptoms of mass
effect. When the pituitary cells are destroyed and
the glandular parenchyma is fibrotic, the pituitary
atrophies, resulting in hypopituitarism. At present,
the main treatment methods for LYH include ste-
roid therapy, surgical therapy, immunosuppressive
medical therapy, targeted therapy, and observa-
tion with hormone replacement therapy alone.
Glucocorticoids can reduce inflammation, there-
by reducing any space-occupying effects, and are
available for diagnostic treatment in approximate-
ly 30% of patients [27], although long-term effects
are not clear. There is no unified recommended
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scheme for the treatment of LYH. For patients
with severe or progressive exacerbation of acute
or clinical symptoms, immunosuppressive agents
based on glucocorticoids and surgery are the
most commonly used active treatment for reduc-
ing masses. The commonly used regimen is high-
dose prednisone or methylprednisolone shock
therapy, followed by a dose decreasing stage of
weeks and months. Wei’s study showed that [10]
the effective rate of glucocorticoid treatment was
54.5%. The main problems relating to steroid ther-
apy are relapse after treatment and systemic com-
plications caused by high dose or long-term use
of glucocorticoids. Surgery can confirm the patho-
logical diagnosis and can also remove pathologi-
cal tissue to achieve decompression. Indications
for surgical treatment include no response follow-
ing steroid therapy, recurrence after remission,
larger lesions, and compression symptoms such
as visual loss and visual field defects. The main
problems of surgical treatment are as follows [28]:
(1) hypopituitarism will occur following surgery
requiring lifelong hormone replacement therapy,
and (2) the risk of surgical complications, such
as cerebrospinal fluid rhinorrhea, infection, etc.
Immunosuppression and targeted therapy are
generally used for patients who have failed to re-
spond to steroid therapy and surgery. Treatment
with cyclophosphamide, methotrexate and ritux-
imab has been reported [29]. However, due to the
small number of cases, the specific drug regimen
needs further study. Hormone replacement ther-
apy is recommended when hormone deficiency
or hypopituitarism occurs. Hormone replacement
therapy is to supplement the corresponding tar-
get hormone of physiological dose, mainly glu-
cocorticoid, thyroid hormone, sex hormone and
desmopressin. Patients with pituitary hormone
deficiency should receive long-term hormone re-
placement therapy, with more than 70% of pa-
tients requiring long-term hormonal substitution
[5]. During this treatment, hormone levels should
be monitored regularly, and drug doses should be
adjusted as required. Patients with CDI should be
treated with desmopressin or vasopressin sup-
plementation. In addition, bromocriptine should
be used in patients with hyperprolactinemia. It
has been reported that spontaneous remission
can occur in partial LYH cases: the pituitary mass
can shrink spontaneously, anterior pituitary func-
tion can gradually recover in approximately 30%
of patients, and, in a small number of cases, CDI
can improve [30]. Therefore, for patients present-
ing with mild symptoms, watchful waiting may
be a therapeutic option as recovery of hormonal
function and improvements in imaging parame-
ters may occur during the course of the disease
[31]. Considering the limitations of steroid pulse
therapy and surgical treatment, some scholars

advocate that observation and follow-up may be
applied to a wider population. Unless symptoms
are severe or disease progression occurs, observa-
tion and follow-up is the preferred treatment for
LYH patients [4]. For patients with simple pituitary
stalk thickening and CDlI, it is found that the clin-
ical outcomes of the observation group and the
immunosuppressant treatment group are simi-
lar through follow-up. Therefore, such patients
should be observed and closely followed up [10]. If
MRI findings, endocrine function, or neurological
symptoms indicate progression during follow-up,
further intervention will be necessary. Our anal-
ysis showed that of 239 LYH patients, 36% were
treated with steroids (mainly glucocorticoid pulse
therapy), 34% were treated surgically, and 43% re-
ceived clinical follow-up with observation or hor-
mone replacement therapy.

In conclusion, lymphocytic hypophysitis is a rel-
atively rare organ specific autoimmune disease
characterized by extensive lymphocyte infiltra-
tion. It is easy to misdiagnose, and relapse after
steroid treatment is common, as is pituitary dys-
function following surgery. The clinical manifesta-
tions include symptoms of mass effect and endo-
crine dysfunction. The characteristic MRI findings
are an important basis for the clinical diagnosis
of LYH. With continuous progress in diagnostic
technology and the accumulation of clinical ex-
perience in diagnosis and treatment, the progno-
sis of LYH and quality of life for LYH patients will
continue to improve. Because the research time
and research background of the included litera-
ture are different, the normal reference range of
hormones in different laboratories is different, the
quality of some included literature is not high, and
there is certain heterogeneity between different
studies, the results of this meta-analysis should
only be used as a reference for clinical work, and
more large-sample, multicenter, high-quality and
well-designed randomized controlled studies are
required.
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