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The cases

Patient 1. A 49-year-old woman on hemodialysis (HD)
because of IgA nephropathy was admitted with a dry cough
and fever that persisted for 48 h (38.5 °C), without dyspnea;
she was found positive to SARS-CoV-2 (RT-PCR assay).
She had been on HD since 1996, received a kidney trans-
plant in 2007, which failed in 2018. On examination 02
saturation was 92% in room air, arterial O2 tension (PaO2)
was 68 mmHg. Chest X-Ray showed interstitial thickening
in the right lower perihilar area and a small parenchymal
consolidation in the left perihilar area. She was treated
with hydroxychloroquine (200 mg two times/day for two
days, then 200 mg/post-HD for ten days), ceftriaxone (1 g/
day), N-acetyl cysteine (300 mg two times/day), prednisone
(5 mg/day), enoxaparin (8000-10,000 Ul/day) and oxygen
therapy at an initial dose of 6 lit/min. However, we found
a progressive alteration of biomarkers, including low lym-
phocyte and monocyte counts, increased C-reactive protein
(CRP), high LDH levels [1] (Fig. 1a) and increased require-
ment of oxygen therapy (rising up to 8-10 lit/min); chest
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high-resolution computed tomography (HRCT) confirmed
atypical pneumonia involving over 60% of the lung paren-
chyma (Fig. 1b, c¢). Six days later she showed no improve-
ment and a significant increase in IL-6 levels (41.07 pg/ml,
normal range 0.5-6.4). Tocilizumab rescue therapy was
started (8 mg/kg). One day later cough and fever attenuated
and we observed a progressive normalization of lymphocyte
and monocyte counts as well as of CRP and LDH levels
(Fig. 1a), associated with complete disappearance of lung
lesions (Fig. 1d—f). Interestingly, the oropharyngeal swab
test became negative only after 37 days.

Patient 2. A 36-year-old woman on HD regimen for six
years was admitted to our unit with fever (37.2 °C), and a dry
cough that started 3 days before admission. Initial evaluation
showed O2 saturation 88% in room air, PaO2 of 52 mmHg
and positivity to SARS-CoV-2 swab. After observing a sig-
nificant decrease in lymphocyte and monocyte counts, and
altered CRP and LDH levels (Fig. 2a—d), we administered
a single dose of Tocilizumab (8 mg/kg, 360 mg) on day 3
of hospital admission (6 days from symptom onset). Fever
immediately remitted and lymphocyte and monocyte counts,
CRP and LDH progressively normalized (Fig. 2a—d); O2
therapy was discontinued 10 days after Tocilizumab with
improvement of the atypical pneumonia (Fig. 2e—f).

Patient 3. A 70-year-old male on HD treatment for
12 years with undiagnosed CKD, diabetes mellitus, and
dilated cardiomyopathy was admitted with fever and
was found positive to SARS-CoV-2. He was treated with
hydroxychloroquine (200 mg two times/day for 2 days, then
200 mg/post-HD for 10 days), ceftriaxone (1 g/day), pred-
nisone (5 mg/day), enoxaparin (8000-10,000 Ul/day) and
oxygen at 8 lit/min. After 4 days, due to clinical worsening
he was treated with Tocilizumab (8 mg/kg; 640 mg). A rapid
decrease in body temperature was observed and complete
resolution of pneumonia was documented.
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Fig.1 Laboratory tests and chest manifestations before and after
Tocilizumab administration in Patient 1. During the first days of hos-
pital admission the patient presented a progressive and rapid decrease
in Lymphocyte and Monocyte blood count, associated with a signifi-
cant increase in LDH and CRP blood levels (a). The administration
of Tocilizumab at day 6 resulted in a progressive improvement of all
laboratory parameters (a). CT chest scan shows interstitial-alveolar
multiple opacities with a ’ground-glass’ look, some of which were

Lessons for the clinical nephrologists

Frailty is defined as a state of increased vulnerability to
stressful situations and has been correlated with advanced
age and comorbidity [2]. Dialysis patients are character-
ized by an increased risk of cardiovascular, neoplastic, and
infectious diseases, and are therefore more vulnerable to
COVID-19. A recent report by the Italian Society of Neph-
rology showed that HD and peritoneal dialysis patients had
a higher mortality rate in the COVID-19 pandemic (25
and 44% respectively) compared to the general population.
This may be due to comorbidity, such as diabetes mellitus,

@ Springer

Pre-Todlizumab 2 7 12
Days

widely confluent, with a predominant mantle disposition and irregular
triangular morphology, located, in particular, at the apex and dorsal
segment of the upper left lobe, at the anterior and posterior segments
of the upper right lobe, at the middle lobe, at the lingula site and at
the lower lobes (b—c). Monitoring of lung lesions by chest echogra-
phy: time course of lung lesion reduction after Tocilizumab adminis-
tration (d)

hypertension, dyslipidemia, and to non-traditional risk fac-
tors such as persistent inflammation generally defined as
“dialysis syndrome”.

COVID-19 is characterized by viral pneumonia as seen
in our cases; dyspnea may occur 5—-8 days after initial symp-
tom onset, suggesting disease progression, evolving through
acute respiratory distress syndrome (ARDS) and ultimately
requiring intubation and mechanical ventilation [1]

Interestingly, our patients were not critically ill, but pre-
sented COVID-19 atypical pneumonia with a progressive
alteration of biomarkers known to be associated with poor
patient outcome [1]. Furthermore, patients were character-
ized by high interleukin-6 (IL-6) levels, a multi-functional
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Fig.2 Laboratory tests and chest manifestations before and after
Tocilizumab administration in Patient 2. The administration of Tocili-
zumab at day 3 induced a progressive improvement of all the labora-
tory parameters.We found a progressive decrease in Lymphocyte (a)
and Monocyte (b) blood count, associated with a significant increase

cytokine that promotes T-cell growth, activation and differ-
entiation of B-cells and regulates the acute phase response
in cases of systemic inflammation. This cytokine plays a piv-
otal role in ARDS, and high serum levels have been shown
to correlate with mortality.

Given the extreme frailty of dialysis patients and con-
sidering the progressive deterioration of the clinical and
laboratory parameters of our patients, we opted for early
Tocilizumab administration [3] in an effort to avoid a sud-
den, precipitous deterioration in respiratory function that
would have required immediate endotracheal intubation and
mechanical ventilation.

Tocilizumab is a recombinant humanized anti-interleu-
kin-6 receptor (IL-6R) monoclonal antibody that reduces
IL-6 biological activity by interfering with the ability of
IL-6 to bind the soluble and membrane-bound IL-6R and
inhibit signal transduction. The use of Tocilizumab has
been described in many reports, particularly in patients with
established severe forms of COVID-19 pneumonia [4]; our
approach in non-critically ill patients was very effective

in LDH (c) and CRP blood levels (d). Evidence of new parenchymal
thickening and bilateral widespread pulmonary interstitial involve-
ment in pre-Tocilizumab administration (e); Bilateral improvement of
lung lesions with a decrease in the density and in the extension of
lung thicknesses as seen from X-ray images (f)

in reducing the clinical symptoms and altered laboratory
parameters already after 24—48 h as seen in other clini-
cal settings. In addition, this significant improvement was
accompanied by a decrease in IL-6 concentration. High IL-6
serum levels before tocilizumab treatment suggest that the
cytokine storm reaches a very high concentration in patients
undergoing HD possibly because these frail patients with
absent kidney function are unable to remove cytokines. This
clinical feature of patients on HD and with COVID-19 infec-
tion may explain their higher mortality.

However, decision-making was based on published evi-
dence which indicates that IL-6 levels increase in the early
stages of COVID-19 pneumonia [5]. We hypothesized that
an early IL-6 receptor blockade in our patients could pre-
vent their progression towards ARDS. A recent case report
described a patient on HD with COVID-19 who deteriorated
quickly, developed ARDS and was treated with Tocilizumab
at a later stage as compared to our patients, unfortunately no
information on the patient’s outcome or response to therapy
was given [6]. In agreement with our data, early Tocilizumab
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administration at day 12 promoted a favorable outcome in
a liver transplant recipient on HD [7]. Interestingly, Tocili-
zumab administration in some transplant patients led to a
reduced requirement of O2 therapy and an improvement of
lung lesions [4]. Conversely, other studies reported higher
mortality in transplant patients treated with Tocilizumab
[8]. Indeed, indiscriminate use of Tocilizumab should be
avoided since it may induce profound immunosuppression
and adverse events such as drug-induced liver injury, pan-
creatitis or pulmonary fibrosis [9].

In conclusion, we suggest that an approach based on early
Tocilizumab administration could improve the outcome of
COVID-19 atypical pneumonia in patients on hemodialysis,
thereby protecting these frail patients.
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