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The frontline of the COVID-19 pandemic: Healthcare workers

Alparslan ERSOY

Division of Nephrology Department of Internal Medicine, Uludag University Faculty of Medicine, Bursa, Turkey

The outbreak of Coronavirus disease 2019
(COVID-19) firstly appeared in China on December
1, 2019 and led to severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) rapidly spread to many
other countries. The World Health Organization
(WHO) declared it as a pandemic on March 11, 2020.
The pandemic affected approximately 3,187,952
people in the World and 225,604 people died until
April 29, 2020. In the early period, many developed
countries considered the COVID-19 outbreak as
a simple flu epidemic. By implementing the herd
immune strategy, they aimed to gain immunity by
allowing a certain number of people to have mild
illness and to easily control the outbreak within a
few months. However, the virus spreads faster than
its ancestors such as the SARS-CoV and the Middle
East respiratory syndrome coronavirus (MERS-
CoV) with an estimated death rate of 2 to 3%.! It is
still unclear how long the outbreak will last, what
is the most effective treatment for the virus, and
when normalization will begin. The delay in taking
precautions has led to a rapid increase in the number
of patients in many developed countries and a sudden
collapse of healthcare capacities that cannot respond
to these demands. The number of hospital beds,
intensive care capacities and number of ventilators
could not meet the need. For this reason, an intense
and devoted period has started for healthcare
professionals. Many physicians working in pandemic
hospitals started to live in separate places away
from their families for isolation purposes. Because

Turk J Int Med 2020;2(2): 31-32
DOI: 10.46310/tjim.726917

the transmission rate of COVID-19 is quite higher
than the flu, health care workers are at increased risk
of infection, especially when performing physical
examination and applying respiratory devices such as
nebulizer treatments, oxygen cannulas or noninvasive
ventilation.??

In this period, healthcare facilities should ensure
the early recognition and isolation of possible or
definite COVID-19 patients, use of recommended
personal protective equipment (PPE) to minimize the
staff’s exposure and maintain the health workforce.?
Most of the healthcare workers had symptoms of
depression (50.4%), anxiety (44.6%), insomnia (34%)
and distress (71.5%) due to the psychological stress
of exposure to COVID-19.* Preventive strategies
for all workers in a healthcare setting are warranted
to reduce the risk of transmission. These measures
include personal hygiene measures, such as washing
hands and applying respiratory hygiene (covering
coughs), using PPE, maintaining social distance and
avoiding crowds and, if possible, close contact with ill
individuals. Despite all precautions, in China, more
than 3,300 healthcare workers were infected (4% of
the 81,285 reported infections). In Spain, nearly 6,500
(13.6%) medical personnel were infected among
47,600 total cases until March 25, 2020 and this was
1% of the health system’s workforce.® In Italy, 9% of
Italy’s COVID-19 cases was healthcare workers. The
rate of infections among nurses and other healthcare
staff is higher.® In Italy, France and Spain, more than
30 healthcare workers have died of the COVID-19.

Address for Correspondence:
Alparslan Ersoy

TURKEY

ish ; .
E-mail: alpersoy@uludag.edu.tr
Jou?\al of persol !

Internal
Med

icine

Department of Internal Medicine, Division of Nephrology, Uludag University Medical School 16059 Gorukle, Bursa,

Received: April 17 2020; Accepted: April 26,2020; Published Online: April 29,2020

mym

[=]

Copyright ©2020 31


http://www.tjim.org
mailto:alpersoy%40uludag.edu.tr%20?subject=
mailto:nizameddin.koca@sbu.edu.tr 
https://orcid.org/0000-0002-0710-0923
https://dx.doi.org/10.46310/tjim.726917
https://orcid.org/0000-0003-4510-6282

Turk J Int Med 2020;2(1): 31-32

Healthcare workers in COVID-19 Pandemics

According to unofficial information, the Turkish
Medical Association (TTB) reported that 3,474
healthcare workers, 38% of which were physicians,
were diagnosed with COVID-19.%

Healthcare workers were expected to comply with
these measures in all areas that are contaminated
(pandemic) and decontaminated. In a China study,
medical personnel working on the COVID-19 front
lines had a lower frequency of burnout (13% vs.
39%) and less worried about being infected when
compared to medical personnel working on their
usual wards for uninfected patients.” Contrary,
frontline health care workers showed a higher risk of
symptoms of depression 1.52-fold, anxiety 1.57-fold,
insomnia 2.97-fold and distress 1.60-fold in another
survey study.* As there are many asymptomatic
carriers, healthcare workers are very likely to
become infected inside and outside the hospital.
However, it is noteworthy that healthcare workers
other than doctors and nurses sometimes do not
show the same concentration in common areas and
may violate the rule of maintaining social distance.
The risk of transmission of these latter employees
were observed to be mostly caused by non-hospital
contacts. The increase in the number of infected
healthcare workers has increased the workload of the
rest. Because thousands of healthcare workers who
are infected have to self-isolate themselves, they have
to stay away from work for at least 14 days which
depletes the already exhausted workforce.® Currently,
Turkish health minister declared that the number of
healthcare workers infected with COVID-19 until
today was 7,428 in Turkey, which was approximately
6.5% of all infected individuals in the country.

The first case in our country was seen on
March 11, 2020, and the number of cases increased
gradually in the following days. The Ministry of
Health and Science Committee prepared the national
COVID-19 guidelines, successfully managed the
whole process from the beginning and continues to
take the necessary measures to prevent the spread of
the outbreak. In our country, the number of hospital
capacity, intensive care units, ventilators and health
personnel seems sufficient. However, the most
important task here is still on health professionals.
Healthcare professionals have three important
tasks: treating patients, protecting themselves from
contamination, and finally not infecting their patients,
families and friends with COVID-19. Awareness of
not only doctors and nurses but also all hospital staff
should be kept in high concentration until vaccine
or effective treatment is found or the outbreak is

controlled.
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Personal Protective Equipment used in Coronavirus

Pandemic

Ali ASAN

Department of linfectious Disease, University of Health Sciences, Bursa Yiiksek Ihtisas Training & Resarch Hospital, Bursa, Turkey

Cases of pneumonia of unknown etiology in
Wuhan, China’s Hubei province, was reported
to the China country Office of the World Health
Organization (WHO) on December 31, 2019. The
causative agent was identified as a new coronavirus
(2019-nCoV) on January 7, 2020 that has not
previously been detected in humans. Later, the name
of 2019-nCoV disease was accepted as COVID-19,
and the virus was named as SARS-CoV-2 due to its
similarity to SARS CoV."?

During the SARS-CoV-2 pandemic period,
special attention should be paid to personal protective
equipment (PPE). Medical staff protection is
particularly important because of the risk of infecting
other medical team members, not only doctors, nurses
or paramedics, but also other support staff necessary
to ensure continuity of care for patients.*>

It is important for the healthcare professionals
working in triage to wear a medical mask and provide
at least 1-meter distance to the patients and give a
medical mask to the patients who apply to triage
without wearing a mask. Laboratory workers are
required to wear medical masks, gowns, gloves while
working with breathing samples and glasses / face
shields during operations with the risk of splashing.

Health personnel working in the outpatient clinic
should use PPE according to standard measures
and risk assessment. During the examination of the
patient with respiratory symptoms, a medical mask,
gowns, gloves, glasses / face shields should be used,

Turk J Int Med 2020;2(2): 33-34
DOI: 10.46310/tjim.726489

and during the examination of patients without
respiratory symptoms, the patient should wear a
medical mask.

In emergency departments, it is recommended to
use N95 or FFP2 or equivalent masks, gloves, glasses
/ face shields and gowns during the examination
of patients referred to COVID emergency clinics
in reserved area for the examination of possible
coronavirus cases. Also, healthcare professionals
working in sampling units designated in these areas
should consider all samples taken as potentially
infectious, sampling should be considered as the
process that causes aerosolization, and individuals
should have personal protective equipment (at least
NO95 / FFP2 mask, glasses or face protection).t

It is recommended that the healthcare personnel
entering the patient room should use medical masks,
gowns, gloves, glasses / face shields, and use NO95,
FFP2 or equivalent mask during aerosol-forming
procedures. When entering the patient room, cleaning
staff are recommended to wear medical masks,
gowns, gloves, glasses and to use face shield if there
is a risk of organic or chemical material splash.

Under normal conditions, visitors are not allowed
in the patient room. If it is necessary to enter the
COVID-19 patient room, they should be informed
and supervised by a healthcare professional about
wearing a medical mask, gowns, and gloves, before
and after wearing PPE.°

Despite many innovations in infection control
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and prevention in hospitals, tuberculosis, multidrug-
resistant bacteria, SARS CoV in 2003, MERS CoV
in 2012 and COVID-19 pandemics that emerged
this year have once again have shown us that hand
hygiene and isolation precautions are very important.
The main purpose in isolation is to prevent the
transmission of microorganisms from infected or
colonized patients to other patients, patient visitors
and health personnel.’

Isolation can be grouped under two headings as
standard precautions and precautions for transmission.
Standard precautions are measures applied to all
patients regardless of the patient’s diagnosis and
whether they have an infection. In the care of all
patients, they are the first precautions to be applied
against blood, body fluids and extracts. The basis
of these is the cleaning and the use of appropriate
barriers that will prevent the contact with the risky
material. Before contact with contaminated material
(blood, body fluids, secretions other than sweat and
all extracts, impaired skin and mucous membranes,
contaminated items ...); gloves, masks and protective
gowns are worn and if it is necessary, eye protection
(glasses or face shield) should be made in case of
droplet formation risk. Gloves must be removed, and
hands washed before touching clean items or another
patient.®

Contact and droplet isolation is important in
COVID patients in the prevention for transmission.
Contact precautions should be applied in addition
to standard precautions to prevent direct or indirect
contact (contact with infected objects) from patients
infected or colonized samples.”*

It should be applied in addition to standard
measures to prevent the passage of large particle (>
5 wm) droplets. There should be more than 1-meter
distance between the source and the sensitive person
to avoid contamination. Speaking, coughing or nasal
wiping, aspiration, intubation, bronchoscopy of
infected patients may infect the susceptible person
through the nose, mouth and conjunctiva. When a
condition requiring droplet isolation is detected or
suspected, the patient should be placed in a single
room. Access to the patient room should be restricted,
only personnel responsible for the patient’s care and
required access should be allowed to enter the room,
patient visitors should be banned, and the companion
should be restricted to one person if necessary. At
the entrance of the patient room; personal protective
materials (gloves, gowns (non-sterile, preferably
liquid impermeable and long sleeve), medical mask,
at least N95 / FFP2 mask, glasses / face shields,

alcohol-based hand antiseptics and alcohol-based
rapid surface disinfectant) should be ready. People
who make examination, treatment and personal care
should wear gloves, isolation gowns, glasses / face
shields, and medical masks. Care should be taken to
use gloves, isolation gowns, N95 / FFP2 mask and
face shields when attempting to cause aerosolization
of the patient’s secretions and the body fluids.*
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Serum Cystatin C Measurement in Lupus Nephritis Patients:
Its Correlation with Clinical and Histopathological Findings

[brahim Akdag, Alparslan Ersoy *

! Division of Nephrology, Diskap1 Yildirim Beyazit Training and Research Hospital, Ankara, Turkey
* Division of Nephrology, Department of Internal Medicine, Uludag University Faculty of Medicine, Bursa, Turkey

Abstract

Introduction. To investigate the relationship between serum cystatin C levels and disease activity, renal
function test, and histopathological findings in patients with lupus nephritis that did not receive any
previous treatment.

Methods. 20 patients with lupus nephritis and 20 healthy subjects were included in the study. Before
initiation of spesific treatment, clinical and laboratory findings including serum creatinine, cystatin C,
daily proteinuria and Cockcroft and Gault (C-G) and Modification of Diet in Renal Disease (MDRD)
study equation in adults creatinine clearances (CrCl), as well as histopathological activity and chronicity
indices and systemic lupus erythematosus disease activity index (SLEDAI) were evaluated.
Results.Serum creatinine, cystatin C, C-G and MDRD CrCls in the patients with lupus nephritis and
controls were comparable. Both serum creatinine and cystatin C levels positively correlated with activity
index and SLEDAI. There was a negative correlation between C-G CrCl with activity index and MDRD
CrCl with activity index and SLEDAL

Conclusions.Our findings suggest that in lupus nephritis measuring the cystatin C level before renal
biopsy is performed can not provide a more beneficial predictor than creatinine.

Turk J Int Med 2020;2(2): 35-42
DOI: 10.46310/tjim.710052

Keywords: Creatinine clearance, creatinine, cystatin C, systemic lupus erythematosus.

Introduction

Systemic lupus erythematosus (SLE) is a poor outcome.!? Renal biopsy plays an important
chronic inflammatory disease of unknown cause role in the diagnosis and staging of lupus nephritis
which can affect the skin, joints, kidneys, lungs, Italso guidesthe appropriate selection of treatment
nervous system, serous membranes and/or other especially for high-risk patients.” Glomerular
organs of the body. Renal involvement in SLE is dysfunction is usually more prominent and
a common manifestation and a story predictor of ~ clinically important than tubular dysfunction in
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lupus nephritis. Ideally, glomerular filtration rate
(GFR) should be determined with a method that
is convenient, inexpensive, and accurate. Serum
creatinine is the most widely used screening test
to detect abnormalities of glomerular filtration.* It
is affected not only by GFR, but also by age and
muscle mass.” GFR can be estimated from serum
creatinine using Modification of Diet in Renal
Disease (MDRD) or Cockroft and Gault (C-G)
equations.>® However, these equations have not
been generalizable across all clinical presentation.
For example, the MDRD equation, derived with
chronic kidney disease patients, underestimated
GFR in healthy persons by 29%.” All methods
for estimating GFR have their strengths and
limitations.

Human cystatin C is a 132-amino-acid, 13-kd
cysteine protease inhibitor, which is produced by
all nucleated cells and modulated by intracellular
protein catabolism. Its endogenous production
rate is unaltered during inflammatory processes.?
Serum cystatin C reliably detects renal dysfunction
in patients with various renal disease including
SLE.>!° Cystatin C is a biomarker with significant
advantages over serum creatinine in patients with
extremes in muscle mass, weight, age, and other
areas where estimating equations using creatinine
have well documented limitations.!! Available
data on cystatin C in lupus nephritis are limited-.
There are few studies investigating the relationship
of new kidney biomarkers with disease activity
and damage in lupus nephritis.'?'® The aim of this
study was to investigate the relationship between
serum cystatin C levels with disease activity, other
renal function tests, clinical and histopathological
findings in patients with lupus nephritis who did
not receive any previous treatment.

Methods

Patients hospitalized in our clinic between
1999 and 2003 with newly diagnosed SLE
not being treated with corticosteroids and/or
immunosuppressive therapy, were analyzed.
Patients with bleeding diathesis, single kidney,
acute urinary infection or rapidly progressive
glomerulonephritis were excluded from the study.
The study was performed in accordance with
the Helsinki Human Rights protocol. Written
informed consents were obtained from all patients.

SLE was diagnosed according to the 1982
classification criteria of SLE by the American
College of Rheumatology (ACR).!” A total of 20
caucasion SLE cases who had proteinuria or/and
hematuria were included in the study. Control
subjects were derived from our internal medicine
outpatient clinics and twenty healthy individuals
evaluated. All control subjects underwent a
detailed examination and they had normal
findings.

Before the initiation of treatment, complete
urine analysis, daily urine protein excretion,
whole blood count, coagulation tests, erythrocyte
sedimentation rate, serum urea, creatinine,
electrolytes, total protein, albumin, AST and ALT
levels, serum protein electrophoresis, C-reactive
protein (CRP), immunoglobulin levels, anti-
nuclear antibody (ANA), anti-double-strain DNA
(anti-dsDNA), complement (C) 3 and C4 were
measured for all patients.

Percutaneous renal biopsy was performed
to these patients using a 14-16 G Magnum bard
biopsy needle guided with ultrasonography.
Presence of 10 glomeruli and 2 vessels in the
biopsy materials was considered as sufficient
material. Biopsy materials were treated with
hematoxylin-eozin (HE), periodical acid-Schiff
(PAS), Masson Trichromium (MT), periodical
acid silver methenamine (PAS-M) dyes. All
biopsies were evaluated by light microscopy
and immunofluorescence. According to the
International Society of Nephrology/Renal
Pathology Society Classification (ISN/RPS)
2003 histopathological classification, there were
mesangial proliferative lupus nephritis in 6 patients
(Class II), focal lupus nephritis in 6 patients (Class
I1T), diffuse lupus nephritis in 6 patients (Class IV)
and membranouslupusnephritisin 2 patients (Class
V). Then, each biopsy was calculated for activity
and chronicity indices using a semi quantitative
ranking system.?®?! In these indices glomerular
and tubulointerstitial lesions were ranked as 0
(no lesions), 1, 2 or 3 (+) semi quantitatively. As
activity indices glomerular hypercellularity,
leukocyte exudation, karyorrhexis, fibrinoid
necrosis, cellular crescent, hyaline collection and
interstitial cellular infiltration was evaluated. The
total score was determined using a 24 point scale.
For chronicity indices glomerular sclerosis, fibrous
crescent, tubular atrophy and interstitial fibrosis
were evaluated. The total score was determined
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using a 12 point scale.

The SLE disease activity index (SLEDAI)
was also determined from the clinical and
laboratory data of these cases. Psychosis, organic
brain syndrome, findings associated with vision,
cranial nerve damage, lupus headache, paralysis
and presence of vasculitis 8 points each; arthritis,
myositis, cast, proteinuria and pyuria 4 points
each; new malar rash, alopecia, mucosal lesions,
pleurisy, pericarditis, reduced complement and
increased anti-dsDNA 2 points each; and fever,
thrombocytopenia, leucopenia were assigned 1
point each.?

Creatinine clearance (CrCl) was calculated
with C-G [(140- age) (body weight in kg) / 72 x
serum creatinine (mg/dL) (0.85 if patient was
female)]® and MDRD [186 x [serum creatinine
(mg/dL)|'* x [age]*?® x (0.742 if patient was
female)]® prediction equation for adults formulas.
Serum samples taken before biopsies were kept
at — 55 °C in a deep freezer. Serum cystatin C
levels were measured in a BNII nephelometer
(Dade Behring Inc, Germany) using a particle-
enhanced immunonepholometric assay (N Latex
Cystatin-C). Normal ranges for male and female
were 0.57 to 0.96 mg/L and 0.50 to 0.96 mg/L,
respectively.

All statistical analysis was done with statistical
programme of SPSS 13.0 software (SPSS Inc.,
Chicago, IL, USA). Clinical and laboratory data
were expressed as meant SD. By taking variability
skewness (a3) and curtosis (a4) values into account
the non-parametric and parametric test options
were evaluated. The numerical variables of patients
with lupus nephritis and controls were compared

Table 1. The comparison of demographic features an
nephritis and controls*

with unpaired student t test or Mann-Whitney
U test. For comparisons of ratios in both groups,
Fisher exact test was used. Correlations between
numerical variables were tested by the Pearson
rank correlation test (r = correlation coefficient).
p<0.05 was considered statistically significant.

Results

The age, gender distribution, serum creatinine,
cystatin C and C-G and MDRD CrCls in the
patients with lupus nephritis and controls were
similar (p>0.05, Table 1). 12 patients (60%)
had malar rash, 7 (35%) discoid rash, 7 (35%)
photosensitivity, 6 (30%) oral ulcers, 9 (45%)
arthropathy, 2 (10%) serositis, 1 (5%) neurological,
8 (40%) hematological disorder, 20 (100%) renal
disorder, 16 (80%) immunologic disorder and
18 (90%) abnormal titer of ANA. In all patients
with lupus nephritis, CRP levels were 0.86 mg/
dL (range: 0.5-3.8), activity indices 6.1 (0-16),
chronicity indices 0.7 (0-3) and SLEDAI 14.7 (5-30).
The correlation analysis between all parameters of
20 lupus nephritis patients was performed (Table
2).

The serum creatinine values negatively
correlated with C-G and MDRD CrCls and
positively correlated with cystatin C (Figure
la), activity indices and SLEDAI. There was
a positive relationship between serum cystatin
C with activity index (Figure 1b) and SLEDAI
(Figure 1c), but not C-G and MDRD CrCls.
There was a negative correlation between C-G
CrCl with activity index and MDRD CrCl with

d renal function parameters in patients with lupus

Lupus nephritis (n:20) Control (n:20)

Age (year) 326t11.1 295+73
Gender (male/female) 2/18 2/18
BMI (kg/m?) 23.0+£34 23.1+43
Creatinine (mg/dL) 0.85+0.3 0.79£0.1
Cystatin C (mg/L) 0.97£0.5 0.76 £ 0.08
C-G CrCl (mL/min) 100.1 £ 31 112 £35
MDRD CrCl (mL/min) 93 £ 28 109 + 29

BMI: body mass index, CrCl: creatinine clearence, C-G: Cockcroft and Gault, MDRD: Modification of
Diet in Renal Disease study equation in adults. * p>0.05
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Table 2. The correlations of clinical and histopathological findings with renal function parameters in
the lupus nephritis patients

. C-G MDRD Activity  Chronicity
Cystatin C CrCl CrCl Index index SLEDAI
Creatinine r 0.686 -0.792 -0.827 0.547 0.029 0.526
p 0.001 0.001 0.001 0.013 0.902 0.017
Cystatin C r -0.434 -0.387 0.459 0.028 0.489
p 0.056 0.09 0.042 0.907 0.029
C-G CrCl r 0.876 -0.573 0.085 -0.309
p 0.001 0.008 0.721 0.186
MDRD r -0.497 0.155 0.457
CrCl p 0.026 0.515 0.043

CrCl: creatinine clearance, C-G: Cockcroft and Gault, MDRD: Modification of Diet in Renal Disease
study equation in adults, SLEDAI: Systemic lupus erythematosus disease activity index.
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Figure 1. Correlations between serum Cystatin C with creatinine (a) activity index (b) and SLEDAI (¢) in the
patients with lupus nephritis
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activity index and SLEDAI. These renal functions
parameters did not correlate with CRP levels and
daily protein excretions.

Discussion

There is a strong correlation between serum
creatinine and cystatin C. Cystatin C has been
proposed as an indicator of GFR with a higher
diagnostic efficacy than serum creatinine.?*?
Its concentration appears to be independent
of gender, age, nutrition, medications or body
mass.>?* However, in at least one general
population study, cystatin C was found to be
influenced by several factors age, gender body size
and cigarette smoking independent from CrCl.%’
Recent studies have shown that serum cystatin
C can be used as an accurate marker of GFR in
diabetic and nondiabetic patients.”!*?* However,
C-G CrCl remained the best marker of renal
function in diabetic patients when compared Cr-
EDTA and other parameters such as cystatin C
and creatinine.!® A large number of studies favor
cystatin C over serum creatinine for estimation of
GFR, but not all.?®

A study that was performed in 226 patients
with various nephropaties except SLE showed
that serum cystatin C was at least as efficacous as
serum creatinine in detecting a reduced GFR as
measured by CrCL.? Serum cystatin C levels were
found to be higher in SLE patients than in healthy
controls and in SLE patients with a history of lupus
nephritis than those without a history of nephritis.
In the same study, serum cystatin C correlated
positively with serum creatinine, and inversely
to renal measures such as the modified C-G and
MDRD equations. In the multivariate analysis,
age, serum creatinine and high-sensitivity CRP
was independently associated with serum cystatin
C.% Reciprocal of serum cystatin C also was well
correlated with GFR obtained by the standard
sodium thiosulfate clearance test [C(Thio)]. A
study of 212 patients with various renal diseases
all histopathologically proven by renal biopsy
showed that no factors other than C(Thio) affected
serum cystatin C concentrations, whereas age,
SLE, dosage of daily prednisolone and CRP
affected beta2-microglobulin concentrations, and
both gender and dosage of daily prednisolone
affected serum creatinine concentrations.’
It is unclear whether glucocorticoid therapy

affects serum cystatin C levels in lupus nephritis
patients. The recent study have not observed
such interference in the lupus nephritis patients
submitted to corticotherapy.’! The measurements
of our patients with SLE were taken at the time of
diagnosis before specific treatment was initiated.

One of the main purposes of GFR estimation
in clinical practice is to screen for patients with
mild renal disfunction. A recent study in patients
with different stages of chronic kidney disease
indicated that serum cystatin C was reliable
marker of GFR in patients with decreased GFR.*
Serum cystatin C was find more efficacious than
serum creatinine and CrCl in detecting reduced
GFR in type 2 diabetes patients.*> The serum
cystatin C concentrations can be determined from
a single blood sample making this parameter a
reliable screening measure for identifying patients
with subclinical renal failure. Tomino et al.*
showed that the level of serum cystatin C were
statistically correlated with the prognostic stages
of patients with IgA nephropathy prior to renal
biopsy in contrast with serum creatinine and CrCL.
The present study did not suggest that cystatin
C could be more useful to detect impaired renal
function in lupus nephritis, although the size of
lupus nephritis groups were too small to make
any definite conclusion. Indeed, the use of serum
creatinine-based equations rather than GFR as the
gold standart in this study limits its conclusions.
Also we did not compare the renal function
parameters of patients in different stages due to
the small number of patients we studied in each
class. In a large case-control study including 334
patients with active lupus nephritis, 255 patients
with inactive lupus nephritis and 497 healthy
individuals, estimated GFR cystatin-C (MDRD)
and Clq were superior to the conventional
biomarkers urea, creatinine and estimated
GFR creatinine in the diagnosis of active lupus
nephritis.*®> Although beta 2-microglobulin/serum
creatinine index is a prognostic factor predicting
active lupus, beta 2-microglobulin/cystatin C
index has no added benefit in the assessment of
renal activity in SLE.3

Although the aforementioned studies have
tested the correlation between serum cystatin
C and other renal function tests, most of these
studies have not evaluated the relationship of renal
markers with clinical and histapatological activity
findings in patients with lupus nephritis. We studied
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the correlation between renal function tests with
SLEDAI and histapathological activity indices.
Serum cystatin C, creatinine and CrCl equations
correlated with activity indices and SLEDAI
(except C-G CrCl), but not chronicity indices.
Confounding factors associated with cystatin C
could lead to inaccurate GFR estimations in lupus
nephritis patients. A recent study showed 19%
higher GFR at the same cystatin C level among
kidney transplant recipients compared to native
kidney disease patients.’’” They suggested that the
responsible mechanism could be increased cystatin
C production from systemic inflammation or use
of immunosuppression therapy in this population.
Kidney dysfunction is known to be associated with
elevations in inflammatory biomarkers. Knight
et al.?’” found that cystatin C was associated with
CRP even after adjustment for CrCl, implying
that the protein cystatin C had some biologic link
to inflammation. A recent study found that CRP
and fibrinogen levels were linearly associated with
quintiles of cystatin C in elderly.*® In our study
cystatin C levels did not correlate with CRP levels
in our untreated newly diagnosed lupus nephritis
patients. SLE could influence serum cystatin
C, but its levels were comparable patients with
lupus nephritis and healthy subjects. It has been
reported associations between anti-CRP and and
histopathological activity or disease activity in
lupus nephritis.*

The results of recent studies on new serum
and urine biomarkers in patients with SLE
are promising. Among all urinary markers,
urinary clusterin is better marker at predicting
end-stage renal disease than others (albumin,
beta 2-microglobulin, cystatin C, kidney injury
molecule-1, monocyte chemoattractant protein-1,
calbindin, interleukin-18, neutrophil gelatinase-
associated lipocalin, trefoil factor 3, osteopontin,
and glutathione S-transferase). Interestingly,
elevation of urinary clusterin likely resulted from
local over-expression in tubulointerstitial tissue.*
In other study, novel urinary cytokines and
chemokines (urinary monocyte chemoattractant
protein 1 and tumor necrosis factor-like weak
inducer of apoptosis) possess higher correlation
coefficients with renal damage than traditional
serum or urinary markers (urinary alpha
I-microgrobulin, beta 2-microglobulin and serum
C3, C4, creatinine, blood urea nitrogen and cystatin
C) in lupus nephritis.*! There was a significant

increase in serum cystatin C, urinary neutrophil
gelatinase-associated lipocalin (UNGAL) and
N-acetyl-beta-D-glucosaminidase (UNAG) levels
in adult SLE patients compared with controls.
Serum cystatin C significantly correlated with the
damage index, renal biopsy class and negatively
with the serum albumin; UNGAL correlated with
albuminuria and the level of nephritis and UNAG
negatively correlated with serum albumin level.*?

Conclusions

Cystatin C is an important endogenous filtration
marker that is being considered as a potential
replacement for serum creatinine. Measurement
of serum cystatin C level other than creatinine
before renal biopsy in lupus nephritis patients did
not provide more advantage for the prediction of
histopathological activity index as well as SLEDAL.
However, it is currently more expensive to measure
cystatin C than creatinine, so it is not widely used
as a GFR marker in most of the countries. Further
prospective studies should focus on whether serum
cystatin C correlates with longterm renal outcome
better than chemical methods for assessing kidney
function in patients with various renal diseases
including SLE.
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Abstract

Introduction. Non-peptide vasopressin receptor antagonists (vaptans) are effective at increasing sodium
in euvolemic and hypervolemic states and appear safe. We aimed to evaluate the efficacy of tolvaptan
in euvolemic or hypervolemic hyponatremic patients.

Methods. The study included 9 hyponatremic (serum sodium level <125 mmol/L) patients. Serum
potassium levels of all patients were normal and there was no acid-base disturbance. Patients with
hypovolemic status and hepatic dysfunction were excluded from the study. Clinical and laboratory data
of patients were obtained before and after tolvaptan treatment.

Results. The median age of patients (6 females, 3 males) was 66.63 years (range, 56-82). The mean
sodium levels before tolvaptan treatment were 120.5 mEq/L (SD 2.2, range, 116-124). The mean sodium
levels increased significantly to 132.6+4.0 mEq/L (range, 125-140) after tolvaptan treatment at 2.7+1.3
days (range, 2-6) (p<0.001). Hyponatremia did not recur after tolvaptan treatment. We did not observe
serious adverse event related with tolvaptan treatment.

Conclusion. Hyponatremia was a common problem, and tolvaptan can treat hyponatremia effectively
and safely in patients with euvolemic or hypervolemic hyponatremia.

Turk J Int Med 2020;2(2): 43-47
DOI: 10.46310/tjim.706226

Keywords: Arginine vasopressin, heart failure, hyponatremia, syndrome of inappropriate antidiuretic
hormone secretion, tolvaptan.

Introduction

Sodium (Na*) is the major determinant of of 15-22%.! Patients with hyponatremia are
serum osmolarity and hyponatremia (Na* <135 asymptomatic or have mild symptoms, but in
mEq/L), being the most common electrolyte acute severe hyponatremia, serious neurological
disorder in hospitalized patients with an incidence problems such as seizures, coma and respiratory
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arrest may develop.? The two most common causes
of hypervolemic and euvolemic hyponatremia are
heart failure (HF) and syndrome of inappropriate
antidiuretic hormone (ADH) secretion (SIADH
or Schwartz-Bartter syndrome), respectively.® In
patients with HF, the effective circulation volume
decreases due to the decrease in cardiac output,
while the neurohumoral system, especially AVP
and renin angiotensin aldosterone system are
active.* Although the effective volume is normal
in SIADH, ADH is released irregularly and
uncontrolled or control mechanisms are disrupted
due to tumors such as lung cancer, lung diseases,
central nervous system diseases and some
medications.’ Serum Na* concentration is adjusted
by arginine vasopressin (AVP, ADH), one of the
pituitary hormones, by maintaining a balance
between fluid intake and renal fluid excretion.®
Under normal conditions, ADH is released in
response to increased plasma osmolarity and
decreased intravascular volume or decreased
blood pressure. AVP has three different receptors.
V1A receptor is associated with vasoconstriction
and cardiac hypertrophy. V1B receptor is located
in anterior pituitary gland, and associated with
adrenocorticotropic hormone release. V2 receptor
is located in the distal nephron, and increases free
water reabsorption and water retention.®’

Conventional approaches in the treatment of
euvolemic or hypervolemic hyponatremia are
fluid restriction and hypertonic saline infusion
with diuretics. However, the effectiveness of fluid
restriction is limited and patient compliance is
poor. Besides, hypertonic saline infusion can
correct sodium levels very quickly or diuretics can
cause electrolyte disorders or acute kidney injury.?
Vasopressin receptor antagonists bind to the V2
receptor and block the receptor, thereby increasing
the concentration of serum Na* and diuresis.
Tolvaptan, a vasopressin V2 receptor antagonist,
selectively inhibits AVP binding to its receptor in
the distal nephron and increases water excretion
without disturbing the electrolyte balance. In
recent years, tolvaptan has been used successfully
in the treatment of hyponatremia in patients with
heart failure, cirrhosis or SIADH %10

This study aimed to investigate the efficacy and
safety of tolvaptan therapy on hyponatremia in
patients with HF or STADH.

Methods

A total of 9 euvolemic or hypervolemic
hyponatremic (serum sodium level <125 mmol/L)
patients with idiopathic SIADH or HF were
included in this study conducted between July
2013 and September 2019. All patients with
hypervolemic hyponatremic due to heart failure
were initially treated with fluid restriction (1 L/
day)and furosemide infusionand Na* replacement.
Patients with heart failure did not have acute
myocardial infarction, cardiogenic shock, valve
disease or hypotension requiring inotropic
support. The diagnosis of STADH was made with
euvolemic hyponatremia, hypoosmolality (serum
osmolality <275 mOsm/kg), urine sodium level
above 40 mEq/L and urine osmolality above 100
mOsm/kg. Kidney, liver, thyroid and adrenal
function tests of SIADH patients with euvolemic
hyponatremia were within normal ranges, and
systolic ejection fractions were measured over
50% 1in echocardiographic evaluation. Serum
potassium levels of all patients were normal,
there was no acid-base disturbance. Patients with
hypovolemic status and hepatic dysfunction were
excluded from the study.

All patients were started with 15 mg/day
tolvaptan treatment (Samsca 15 mg tablet, Abdi
Ibrahim Otsuka) with fluid restriction (1 L/day).
Diuretic therapy and/or Na' support was not
performed simultaneously with tolvaptan. Serum
Na* levels were checked 3 times on the first day of
tolvaptan therapy and then daily. 24-hour diuresis
was monitored and treatment was terminated
when serum Na* was >133 mEq/L. Clinical and
laboratory data of patients were obtained before
and after treatment.

All statistical analyses were performed using
the IBM SPSS Software package of version
23.0 (IBM Corp, Armonk, NY, USA). The data
was given as meanztstandard deviation (SD) or
median (min-max). The numerical variables were
compared with Wilcoxon signed-rank test within
group. Statistical significance was defined by p
<0.05.
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Results

A total of 9 patients (6 females, 3 males)
were included. The mean patient age was 66.63
(range, 56 to 82) years Hyponatremia was due to
previously diagnosed HF based on clinical and
echocardiographic findings in 6 patients, whereas
hyponatremia was related to STADH in 3 patients.

Tolvaptan treatment was associated with
significant increase in serum Na* values (p<0.001)
and concomitant diuresis amount (p=0.001)
(Figure 1) (Friedman’s Two-Way Anova by ranks).
None of the patients developed an increase in
serum Na* concentration over 12 mEq/L within
48 hours of tolvaptan treatment. Xerostomia and
thirst were the only side effects occurred under
treatment with no records on other side effects
such as confusion, muscle cramps, hypotension,
hyperglycemia and liver enzyme elevation. No
significant change was noted in serum creatinine
levels after tolvaptan treatment (p=0.522)
(Wilcoxon test). Dialysis or isolated ultrafiltration
was not required in HF patients with low GFR.
During the post-discharge 30-day follow up period,
Na* levels maintained in the normal range with no
need for re-hospitalization due to hyponatremia in
any patient.

Discussion

Hyponatremia is an electrolyte disorders
associated with re-hospitalization, prolonged
length of hospital stay, increases risk of
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complications and cost increment. The efficacy of
tolvaptan treatment in patients with hypervolemic
hyponatremia was evaluated for the first time in
a study by Gheorghiade et al. in 2003, while later
studies and meta-analysis consistently reported
the favorable efficacy of tolvaptan in the treatment
of hypervolemic or euvolemic hyponatremia.'!2
Tolvaptan treatment has been associated with
increase in urinary output and serum Na* values
along with reduction in hospitalization frequency
and complications.'*!> Similarly, our findings also
revealed significant increase in serum Na* levels
and daily diuresis with tolvaptan treatment.

In patients with HF, tolvaptan treatment
protects renal functions in most of cases in
contrast to diuretic treatment which has adverse
effects on renal functions. In two different studies,
tolvaptan treatment was reported to be associated
with increased diuresis without disturbing renal
functions and renal blood flow and without
activating sympathetic nervous system and renin
angiotensin aldosterone system.”!? Likewise, in
the current study, tolvaptan treatment was not
associated with renal dysfunction. In another
study with 114 decompensated HF patients,
authors reported significantly higher 24-hour
and 48-hour urinary output and lower risk of
poor renal parameters in the conventional plus
tolvaptan treatment arm (n=44) as compared with
conventional treatment arm (n=70).!¢ Data from
prospective randomized controlled Aquamarine
study in 220 acute decompensated HF patients
with GFR of 15-60 mL/min revealed superiority
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Figure 1. Serum Na values and urinary output under tolvaptan treatment
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of tolvaptan over furosemide in terms of urinary
output, serum Na* concentration and improvement
of renal parameters.'” In the current study no
significant change was noted in renal functions
after tolvaptan treatment in patients with low or
normal GFR.

DatafromSALT-1andSALT-2studiesinpatients
with euvolemic or hypervolemic hyponatremia
due to inappropriate ADH syndrome, HF or
cirrhosis, tolvaptan versus placebo was reported to
be associated with significantly higher 8-hour and
30-day serum Na* concentrations.'®!” Our findings
also revealed normal serum Na* levels within 30-
day post-discharge follow up along with no need
for re-hospitalization due to hyponatremia.

Our findings support the past studies indicated
xerostomia and thirst as the most common
tolvaptan-related side effects,*!>!820 which were
managed via symptomatic approach in our
patients.

The major limitations of the current study seem
to be the retrospective design, small sample size,
lack of control group and a short follow up period.

Conclusions

In conclusion, while fluid restriction and loop
diuretics with hypertonic fluid are treatment
options with limited efficacy in euvolemic or
hypervolemic hyponatremia, tolvaptan is a safe
and effective treatment alternative. Tolvaptan
seems to enable shorter length of hospital stay
along with reductions in re-hospitalization
frequency, dialysis requirement and hyponatremia-
dependent morbidity and mortality rates. Further
large scale studies are necessary to assess the long-
term efficacy of tolvaptan on prognosis and renal
parameters and to develop the optimal treatment
protocol.
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Abstract

Herpes zoster causes an acute dermatomal infection with vesicular rash associated with reactivation of
the Varicella zoster virus. The infection usually involves the thoracic, cervical, ophthalmic and lumbosacral
regions. Herpes zoster infection is common after solid organ transplantation. Herpes zoster ophthalmicus
is a rare form of Herpes zoster infection and involves the ophthalmic branch of the trigeminal nerve along
the V1-V2 dermatomes. Herein, we reported a kidney recipient who developed Herpes zoster ophthalmicus

infection after transplantation.

Keywords: Herpes zoster, infection, kidney transplantation, ophthalmic involvement.

Introduction

The infections after kidney transplantation are
associated with significant morbidity and mortality.
Herpes zoster (shingles) is caused by the reactivation
of latent Varicella zoster virus (VZV), which gained
access to sensory ganglia during varicella. Adult
recipients are at high risk for the development of
VZV-related disease (chickenpox and herpes zoster)
after kidney transplantation due to long-term
immunosuppression.! VZV reactivation is increased
in the elderly and immunocompromised individuals.
It can cause an acute dermatomal infection, often

Turk J Int Med 2020,2(2):48-50
DOI: 10.46310/tjim.691092

accompanied by a vesicular rash that involves the
thoracic, cervical, ophthalmic and lumbosacral
regions.” Herpes zoster ophthalmicus is defined as
herpes zoster involvement of the ophthalmic branch
of the fifth cranial (trigeminal) nerve along the V1-V2
dermatomes. It is characterized by painful unilateral
vesicular eruption in different stages, and usually
occurs in a restricted dermatomal distribution.
We presented a kidney recipient who developed
Herpes zoster ophthalmicus after transplantation.
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Herpes zoster ophthalmicus infection

Case Report

A 48-year-old female patient underwent kidney
transplantation 7 years ago due to end-stage
kidney disease of unknown cause. Maintenance
immunosuppressive therapy consisted of prednisolone,
tacrolimus and mycophenolate mofetil (MMF).
The patient was admitted to the emergency room
with complaints of weakness, myalgia, headache
and a yellow-dried vesicular rash extending to the
forehead, nose, right eyelid and the scalp for the last
5 days (Figure 1a). In her laboratory tests; leukocyte
was 7240 cell/mm?, hemoglobin 13.8 g/dL, platelet
230,000 cell/mm?, creatinine 2.7 mg/dL, AST 70
IU/L and ALT 132 IU/L. With the diagnosis of herpes
zoster ophthalmicus and peri-orbital cellulitis 750
mg acyclovir, 4 g ceftriaxone, 1200 mg linezolid and
1000 mg metranozidol treatments were started daily.
Her endoscopic examination revealed no lesions
compatible with rhinocerebral mucormycosis. On
eye examination, keratitis was detected. Paranasal
CT and orbital MR were compatible with pre-septal
cellulitis. Wet spunch dressing treatments were added
with local valgancyclovir, ciprofloxacin and saline.
AST (21 IU/L) and ALT (58 IU/L) regressed on the 5th
day of parenteral treatment. Fever was not observed,
headache complaint subsided, and edema around the
eyelid completely disappeared. Some of the lesions
were dried and some were completely disappeared
(Figure 1b). The patient was discharged after 14 days
of medical treatment.

Discussion

Herpes zoster ophthalmicus is a potentially sight-
threatening condition. Its incidence rates varies from
8% to 20%.*> The prodromal period begins with
headaches, malaise and fever. Unilateral pain or
hypesthesiacanbeseenabovetheaffected eye, forehead
and top of head. Hyperemic conjunctivitis, uveitis,
episcleritis and keratitis may occur at the onset of the
rash.®In our case with herpes zoster ophthalmicus due
to cranial nerve involvement, keratitis was present. In
VZV infections, the diagnosis is made by the presence
of vesicles that form groups on erythematous ground
in the skin region that characteristically correspond
to the sensory nerve dermatome. In our patient, there
were vesicular eruptions of the ophthalmic branch of
the trigeminal nerve (V1) that formed groups in the
area suitable for the dermatome area of the sensory
nerve. Herpes simplex virus (HSV) infections,
which may occasionally be typical shingles-like
rashes, should also be considered in the differential
diagnosis. Thoracolumbar region involvement is more
common in Herpes zoster cases.” Herpes IgM should
be negative in VZV infection. In our patient, both
herpes IgG and IgM were negative.

Reactivation is thought to be associated with
suppression of cellular immunity. Herpes zoster
keratitis and ophthalmicus are serious complications
after cranial herpes infection® The incidence
of Herpes zoster ophthalmicus in hospitalized
immunosuppressive patients increases up to 35%.
Malignancy, radiotherapy or chemotherapy, organ
transplantation and long-term corticosteroid use

Figure 1. The appearrence of her eye involvement before (a) and after (b) the treatment
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are risk factors. Risk factors for the development
of Herpes zoster in kidney transplant recipients are
>50 years of age, long-term induction therapy and
CMV prophylaxis.” In some studies, MMF has been
reported as a risk factor for Herpes zoster in kidney
transplant recipients. Complications such as scar,
encephalitis, hepatitis, disseminated intravascular
coagulation and pneumonia may be observed after
Herpes zoster infection.!” Our patient had hepatitis.
Herpetic post-neuralgia (PNH) is a complication
characterized by persistent pain that develops after
acute pain and negatively affects quality of life and
daily activities. Advanced age and the presence of
immunosuppression are reported as factors associated
with the development of PNH." Our patient did not
develop PHN. Screening for VZV in adults and
immunization to susceptible individuals before
transplantation is recommended for the prevention
of primary VZV infection in adult patients scheduled
for kidney transplantation.”” Chickenpox vaccine can
prevent the reactivation of the virus by increasing
cellular immunity against the virus. Because VZV
specific memory T-cell number decreases with
age. When this decrease falls below the threshold,
the risk of Herpes zoster development increases.
Therefore, vaccine application can prevent Herpes
zoster development by keeping VZV-specific T-cell
formation above the threshold value.”* Complications
such as primary varicella infection, recurrent zoster
infections and pneumonia in immunocompromised
patients are treated parenteral acyclovir (every 8
hours, 10 mg/kg).

Ocular manifestations of Herpes zoster include lids,
cornea, conjunctivae, uvea and retina involvements.
The diagnosis of Herpes zoster may be difficult in
immunosuppressed patients and should be considered
in the differential diagnosis of acute headache in
kidney transplant recipients.” Occult infection is
always possible, sometimes symptoms, signs, and
routine tests can be misleading. Vesicular lesions
on the side or tip of the nose are highly associated
with eye involvement. Lesions in this area of the face
indicate the involvement of the nasociliary branch
of the trigeminal nerve.® Therefore, early diagnosis
and treatment of Herpes zoster infection after kidney
transplantation is important to prevent progressive
corneal involvement and potential vision loss.
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Abstract

Pituitary insufficiency is a clinical condition arising from the deficiency of one or more of the pituitary
hormones. Hypophysitis generally involves lymphocytic, granulomatous, plasmacytic and xantomatous
infiltration and its diagnosis requires histological confirmation. The most common cause of hypophysitis is
“lymphocytic hypophysitis”.

A 75-year-old female patient presented with complaints of nausea, weakness, fatigue and generalized
pain all over her body. Her medical history included essential hypertension, type 2 Diabetes Mellitus,
coronary artery disease and hypothyroidism. She was hospitalized due to detecting a serum sodium (Na)
concentration of 123 mmol/L. Although her diuretic medications were discontinued and fluid replacement
with parenteral hypertonic saline infusion was instituted for approximately 6 days, Na level did not return to
normal. Secondary hypothyroidism was considered due to laboratory test results showing low fT, level and
markedly suppressed TSH value. Since further laboratory workup showed that TSH, ACTH, PRL, GH and
gonadotropins were also low, the diagnosis was confirmed as “panhypopituitarism”. Her obstetric history
was not suggestive of Sheehan’s Syndrome and she did not have a history of head injury or cerebrovascular
disease. She was started on parenteral 100 mg hydrocortisone and hormonal replacement therapy with oral
levothyroxine. The clinical picture of the patient improved dramatically with resolution of hyponatremia.

Lymphocytic hypophysitis is an autoimmune disorder of the pituitary gland and it mostly affects middle-
aged women. The fact that our patient was the age of 75 without having any clinical symptoms, since she
had “panhypopituitarism” and a “partially empty sella” appearance in her pituitary MRI scans, “lymphocytic
hypophysitis” was considered as the probably cause of pituitary insufficiency even if her age was older than
the typical age of patients affected by the condition. It suggests that slow-progressing primary hypophysitis
(probably lymphocytic hypophysitis) can lead to pituitary insufficiency at a later age.
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Lymphocytic Hypophysitis: Possible Cause of Empty Sella

Introduction

Hyponatremia, defined as a serum sodium
(Na") concentration less than 135 mmol/L, is the
most common type of electrolyte disturbance. The
biochemical finding of a serum sodium concentration
between 130-135 mmol/L as measured by an ion
specific electrode is classified as “mild” hyponatremia,
a serum sodium concentration between 125-129
mmol/L as “moderate” hyponatremia and a serum
sodium concentration less than 125 mmol/L as
“profound” hyponatremia”. Severe hyponatremia is a
potentially life-threatening condition and a significant
cause of morbidity and mortality. Mild-to-moderate
hyponatremia (a Na* value ranging from 125 to 135
mmol/L) is known to have a significant effect on
cognitive function, particularly in older patients.
Hyponatremia can also be classified based on time
of development and ‘acute’ hyponatremia is defined
as hyponatremia that is documented to exist < 48
hours and ‘chronic’ hyponatremia as hyponatremia
that is documented to exist for at least 48 hours.
It is crucial to determine whether hyponatremia
has developed acutely or had been present on a
chronic basis and identify the underlying etiology of
hyponatremia in order to provide corrective therapy.
It is equally important to establish whether the patient
is “hypovolemic”, “hypervolemic” or ‘“euvolemic”
on the basis of physical examination findings.'?

Euvolemic hyponatremia can develop as a
result of glucocorticoid deficiency, the syndrome of
inappropriate antidiuresis(SIAD), hypothyroidism,
stress and medications and the urinary Na' level is
greater than 20 mmol/L."” Other causes should be
excluded in order to make a diagnosis of SIAD.**
Glucocorticoid deficiency can be caused by primary
or secondary adrenal insufficiency. Secondary adrenal
insufficiency occurs when the adrenal cortex fails to
produce adequate amounts of glucocorticoidsasaresult
of insufficient adrenocorticotropic hormone (ACTH)
secretion from the pituitary gland. ACTH deficiency
may occur alone or in combination with deficiencies
of other pituitary hormones.” Hypothalamic hormone
deficiencies may also cause pituitary insufficiency due
to absent stimulation of pituitary hormone secretion.
Pituitary insufficiency is a clinical condition arising
from the deficiency of one or more of the pituitary
hormones. Pituitary hormone deficiency is associated
with several morbidities that affect patient quality of
life adversely and can even cause mortality. Many
conditions can lead to pituitary insufficiency. Primary

pituitary deficiency, traumatic brain injury, pituitary
adenomas, pituitary surgery, infiltrative disorders
that involve the pituitary gland or other organ
tumors metastasizing to the pituitary gland may
cause hypopituitarism.® Another cause of primary
pituitary insufficiency is “hypophysitis” which is the
inflammation of the pituitary gland that occurs due
to various reasons. Hypophysitis generally involves
lymphocytic, granulomatous, plasmacytic and
xantomatous infiltration and its diagnosis requires
histological confirmation. The most common cause of
hypophysitis is “lymphocytic hypophysitis”. Patients
with lymphocytic hypophysitis test positive for
antipituitary antibodies. The gold standard method for
the diagnosis of lymphocytic hypophysitis involves
identification of the histopathology by “pituitary
gland biopsy”. However, the diagnosis usually is
established by clinical findings and demonstration
of pituitary hormone deficiencies. The diagnosis is
supported when there is a deficiency of one or more
of the pituitary hormones.®’ Pituitary MRI scan
shows a partially or completely empty Sella during
the later stages of lymphocytichypophysitis.®!°

Case Report

A 75-year-old female patient presented to the
emergency room with complaints of nausea, weakness,
fatigue and generalized pain all over her body. Her
medical history included essential hypertension, type
2 diabetes mellitus (DM), coronary artery disease
and hypothyroidism and was being followed at the
Internal Medicine outpatient clinic of our hospital.
Her current treatment included a combination of
irbesartan and hydrochlorothiazide, indapamide,
metformin, gliclazide, isosorbide monohydrate, acetyl
salicylic acid and levothyroxine.

Medical History: The patient had hypertension
for about 20 years and type 2 DM for 15 years. Her
current treatment included a combination of irbesartan
and hydrochlorothiazide, indapamide, metformin,
gliclazide, isosorbide monohydrate and acetyl
salicylic acid. She has been receiving levothyroxine
at a dose of 100 mcg/day since a thyroid surgery that
she underwent almost 25 years ago. A TSH test was
requested by the Internal Medicine outpatient clinic
about 6 months ago which showed TSH suppression
(possibly due to secondary hypothyroidism), resulting
in lowering of the levothyroxine dose to 75 mcg/day.

The patient had a daughter who was 52 years old
at the time of her presentation and she did not report
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any problems during her pregnancy or complications
at childbirth. She had breastfed her daughter. She
had regular menses after the delivery and entered
menopause at 50 years of age. She did not report a
history of a trauma to the head or cerebrovascular
disease.

Physical Examination: Her general condition
was moderate, and she was in a confused state. Her
arterial blood pressure was 100/60 mmHg and heart
rate was 99 beats per minute. There were no findings

Tablel. Laboratory values of the patient

of marked dehydration or hypervolemia.

Clinical Course: The patient was admitted to the
Internal Medicine department upon detecting a serum
sodium (Na®) concentration of 123 mmol/L obtained
at the emergency room. Her diuretic medications
were discontinued, and parenteral saline infusion was
initiated. Serum Na* levels measured at about 6 months
and 1 year prior to her admission were in normal
limits as documented in her previous laboratory data
stored in our hospital’s archives (Table 1).

Ii)iiloiet?)r At6 m onths On Befo.re 1 day . On final
Parameters . prior to .. starting after starting

admissio . . admission . . follow-up

n admission steroids steroids

Hb (g/dL) 12.2 11.68 12.22 11.41 12.21 12.28
Het (%) 38.7 35.1 353 34.6 36.6 37.6
WBC (uL) 6300 7480 4670 5170 8780 7300
Platelet (10°/uL) 197 229 288 298 335 221
MCYV (FL) 93 92 94 92 93 93
Glucose (mg/dL) 128 125 225 102 264 181
Urea (mg/dL) 43 37 20 23 22 51
Creatinine (mg/dL) 0.86 0.82 0.65 0.81 0.83 0.93
Na (mmol/L) 138 141 125 124 130 141
K (mmol/L) 4.83 5.07 4.1 4.38 5.0 4.64
Cl1 (mmol/L) - - 88.8 94.9 98.2 -
Ca (mg/dL) - - 8.9 83 8.9 -
P (mg/dL) - - 3.6 2.9 2.5 -
AST (IU/L) 15 16 22 23 33 11
ALT (IU/L) 13 12 17 11 12 11

Hb= hemoglobin, Hct= hematocrit, WBC= white blood cells, MCV= mean corpuscular volume, Na= Sodium, K=
Potassium, Ca= Calcium, P= Phosphorus, AST= Aspartate aminotransferase, ALT= alanine aminotransferase

Table 2. Hormone values of the patient

Parameters . Atl year .At 6 mont-hs‘ On admission On final
prior to admission prior to admission follow-up
fT3 (pg/ml) - 1.82 -
fT4 (ng/dL) 1.39 1.50 0.916 1.09
TSH (mIU/L) 0.215 0.369 <0,005 -
Anti-TPO (IU/mL) - - 21.69 -
Anti-TG (IU/mL) - - 24.42 -
Cortisol (ug/dL) - - 1.76 -
ACTH (pg/ml) - - 3.15 -
FSH (mIU/mL) - . 7.5 -
LH (mIU/mL) - . 2.75 -
E2 (pg/mL) - - 5 -
PRL (ng/mL) - - 8.3 -
IGF-1 (ng/mL) - - 39.6 -

fT3= free T3, fT4= free T4, TSH= Thyroid stimulating hormone,

Anti-TPO= Anti-thyroid peroxidase, Anti-TG= Anti-

thyroglobuline, ACTH= adrenocorticothyropine hormone, FSH= Follicle stimulating hormone, LH= Luteinizing hormone,
E2= estradiole, PRL= prolactine, IGF-1= insulin like growth factor-1
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Figure 1a. Coronal section of the pituitary
gland on pituitary MRI scan.

A TSH test requested by the Internal Medicine
outpatientclinic about 6 months ago showed suppressed
TSH, resulting in lowering of the levothyroxine dose
to 75 mecg/day from 100 mcg/day (Table 2).

No other laboratory tests were performed after her
follow-up 6 months ago until her presentation to the
emergency room with hyponatremia.

Although the patient’s diuretic medications
were discontinued and fluid replacement with
parenteral hypertonic saline infusion was instituted
for approximately 6 days, Na level did not return to
normal and thus, the patient was evaluated for the
underlying reasons of hyponatremia. Secondary
hypothyroidism was considered due to laboratory test
results showing low T4 level and markedly suppressed
TSH value, which led to measurement of baseline
plasma cortisol (BC) level to investigate secondary
adrenal insufficiency. Subsequently, the patient was
diagnosed with pituitary insufficiency based on a
BC level of 1.75 pg/dL. Since TSH, ACTH, PRL,
GH and gonadotropins were also low, the diagnosis
was confirmed as “panhypopituitarism”. The images
obtained with a pituitary MRI scan were consistent
with “empty Sella” (Figures 1a and 1b).

Testing for anti-pituitary antibodies could not be
obtained as this is not routinely performed at our
hospital laboratory. The images from a pituitary MRI
scan were consistent with “empty Sella” appearance.
Initially, the patient was started on parenteral 100 mg
hydrocortisone and hormonal replacement therapy
with oral levothyroxine. The clinical picture of
the patient improved dramatically with resolution
of hyponatremia. She was discharged on oral
hydrocortisone and levothyroxine replacement.
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Figure 1b. Sagittal section of the
gland on pituitary MRI scan.

Discussion

As suggested by the medical history of the
patient, she had manifestations of slow progressing
panhypopituitarism which led to her presentation to
the emergency room with symptoms of hyponatremia.
“Pituitary insufficiency” was suspected due to
refractory hyponatremia and persistently low TSH
values suggestive of secondary hypothyroidism
during her hospitalization at the ICU, leading to
a final diagnosis of pituitary insufficiency. In this
patient, cortisol deficiency due to ACTH insufficiency
was treated with steroid replacement and her clinical
symptoms and hyponatremia improved dramatically
post-treatment. Since our patient did not have a
history of traumatic brain injury, pituitary adenomas,
pituitary surgery, infiltrative disorders that involve the
pituitary gland, other organ tumors metastasizing to
the pituitary gland or Sheehan’s syndrome that could
explainpituitary insufficiency, “primary hypophysitis”
was considered as the cause of pituitary insufficiency:.
67“Lymphocytic hypophysitis” has been reported
as a cause of primary hypophysitis that results in
chronic and slow-progressing pituitary insufficiency.
Lymphocytic hypophysitis is an autoimmune disorder
of the pituitary gland and it mostly affects middle-
aged women. Over time, pituitary insufficiency
ensues due to lymphocytic hypophysitis and
appearance of partially or completely empty Sella can
be demonstrated by pituitary MRI scans.®!' However,
manifestations of “panhypopituitarism” were evident
in our patient at an advanced age. Since she had
“panhypopituitarism” and a “partially empty Sella”
appearance in her pituitary MRI scans, “primary
hypophysitis (probably lymphocytic hypophysitis)”



Turk J Int Med 2020;2(2):51-55

Elbuken et. al.

was considered as the cause of pituitary insufficiency
even if her age was older than the typical age of
patients affected by the condition. The fact that our
patient could reach the age of 75 without having any
clinical symptoms of the disease suggests that primary
hypophysitis (probably lymphocytic hypophysitis)
can lead to pituitary insufficiency at a later age with a
slow progressive course.

As patients with secondary hypothyroidism have
a decreased secretion of TSH because of pituitary
insufficiency, the dosage should be adjusted taking
into account the fT, level during levothyroxine
replacement therapy. Growth hormone replacement
therapy was not given to our patient since she was at
an advanced age and her clinical condition improved
considerably with the treatments provided. The patient
was discharged with routine clinical follow-up care.

Conclusion

Lymphocytic  hypophysitis  mostly  affects
middle-aged women. However, manifestations of
“panhypopituitarism” were evident in our patient at
an older age. It suggests that slow-progressing primary
hypophysitis (probably lymphocytic hypophysitis)
can lead to pituitary insufficiency at a later age.
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