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Abstract

Legionella pneumonia one of the three most common causes of community-acquired pneumonia and is associated with a high
morbidity. The reported incidence of Legionella pneumonia is 1.4-1.8 cases per 100.000 people; inmunocompromised patients are in high risk
of legionella pneumonia development.

Clinical presentation. A 55-year-old woman with multiple myeloma admitted to our center for autologous hematopoietic stem
cell transplantation. Upon mobilization of hematopoietic stem cells, the patient developed Legionella pneumonia. Based on the clinical
manifestations of an unknown pneumonia, it was decided to conduct a test for the Legionella I serotype in urine, and the result was positive.
After confirming the diagnosis and prescribing etiotropic therapy, the patient's condition improved.

Conclusion. We suggest that in the treatment of patients with immunodeficiency and signs of pneumonia, it is necessary to actively
use the available methods of express diagnostics of Legionella pneumophila. This can reduce the mortality rate to 0-5.5%. This case shows
that the diagnosis is very important, but also in the case of an unusual clinical manifestation of pneumonia, Legionella should be suspected in
immunocompromised patients.
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Introduction

The first epidemic outbreak of Legionella
pneumonia was recorded in 1976 in Philadelphia (USA),
when 4400 congress participants of the American
Legion veteran organization 221 (5%) developed severe
pneumonia, 34 (15,4%) of them died. Six months later J.E.
McDade and C.C. Shepard could have isolated the pathogen
from lung tissue of deceased patients, it was called
Legionella pneumophila in memory of the first victims [1].
Legionella pneumophila is at the top of the 3 most frequent
causes of community-acquired pneumonia and associated
with high morbidity, as shown by the high proportion of
patients requiring intensive care unit (ICU) admission [2-4].

The genus Legionella forms a genetically related
taxonomic structure, while the Legionellaceae family
consists of only one genus and belongs to the g-subtype of
proteobacteria. Legionella is gram-negative rods 0.5-0.7 um
in diameter and 2-5 pm in length [5].

Legionella pneumonia lacks diagnostic specificity.
Warm-season, age over 40, male sex, smoking, presence of
concomitant diseases, accompanied by a course of systemic
hormonal and/or intensive immunosuppressive therapy are
defined as the risk factors that have been associated with the
severity of legionella pneumonia [5]. Legionella pneumonia

Case presentation

A 55 years old woman with multiple myeloma.
She has been treated with six cycles of VCD (bortezomib/
cyclophosphamide dexamethasone) scheme chemotherapy.
After 6 cycles she had no major toxic events and achieved
partial response according to the uniform response criteria
of the International Multiple Myeloma Working Group
(IMWG). She was proposed for autologous hematopoietic
stem cell transplantation, which was performed in our
center.

On admission was WBC 5.8x109 mg/l], C-reactive
protein 5.22 mg/] (normal range below 5.0). Mobilization
of hematopoietic stem cells started on November 8th,
2019. The patient tolerated well the administration of
drugs and remained clinically stable. The first count of CD
34 was planned for November 18th, 2019. On the 10th day
after hematopoietic stem cell mobilization initiation, the
patient’s condition worsened. The patient was transferred

is often misdiagnosed, which leads to under-treatment
of legionella accounted community-acquired pneumonia
[6]. The mortality rate ranges from 8 to 40 %, in cases of
legionella pneumonia admitted to the ICU mortality was
around 33%, duration of symptoms before ICU admission
longer than 5 days, and intubation was reported to be
associated with increased mortality [7]. Early initiation of
appropriate therapy decreases the mortality rate to less
than 5%. Delay in the initiation of appropriate antibiotics
is associated with a worse prognosis (8). Diagnosis is based
mainly on the isolation of the pathogen from sputum,
bronchoalveolar lavage fluid, pleural fluid, and occasionally
from blood cultures. Legionella pneumophila serotype
1 accounts for about 90% of all Legionella pneumonia.
Widespread use of rapid methods for the determination
of soluble antigen of Legionella pneumophila serotype 1
in urine has led in recent years to a tangible decrease in
mortality in this disease. The method allows confirming the
diagnosis within 1-2 hours. This method has advantages
over others due to non-invasiveness and timing [9].

We present a case of clinical manifestation of
legionellosis in an immunocompromised patient with
multiple myeloma.

to the intensive care unit (ICU) for further treatment. On
admission to ICU body temperature 400C, SpO2 - 88-90%
without oxygen, with oxygenation was 96-97%, respiratory
rate is 30-35/minute, hemodynamically stable, leucocyte
count 15.1x109/hemoglobin 97 g/l, platelet - 34x103/
mkl, C-reactive protein 404.45 mg/l (normal range below
5.0). Antibacterial therapy (cefepime 2.0 g), noninvasive
mechanical ventilation (CIPAP, FiO 35%, Vt-450 ml PEEP-5.
Pasb-12 every 3-4 hours for 1 hour) and High Flow therapy
(FiO2 - 50-60%, 40-50 1/min) was initiated.

Chest computed tomography (CT) showed bilateral
pneumonia, bilateral exudative pleuritis, multiple foci of
chest bone destruction (myeloma disease). In comparison
with the CT study dated 31.10.2019 increase in infiltration
in the lower lobe of the left lung and the development of
bilateral pleuritic (Figure 1).

Figure 1 - CT signs of bilateral pneumonia, bilateral exudative pleurisy, multiple foci of chest bone destruction (myeloma)

Patient condition showed no improvement, body
temperature was 38-390 C, leucocyte count 14.9x109/1
C-reactive protein 417.78 mg/l. Additional therapy:
cefepime was changed to alpitoz 4.5 g, antifungal (Kansidas
50 mg). Despite the therapy patient’s condition kept on
worsening (Table 1). Based on the clinical manifestation of
unknown pneumonia, it was decided to make an express test
for Legionellosis I serotype in urine (BinaxNOW Legionella
Control Swab Pack, Manufacturer: Alere Inc, USA), the

result was positive Legionella pneumophila serogroup 1.
Moxifloxacin 400 mg was added to the therapy. The following
day, the patient’s respiratory status gradually improved,
body temperature, breath rate of 22-26, C reactive protein
normalization was detected (Table 1). Respiratory support
High Flow therapy and CIPAP were also discontinued on the
fourth day of moxifloxacin treatment. Saturation was 98%
without oxygen therapy.
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Table 1 - Dynamics of patient indicators

Iatday | 2ndday Jord day &-thday Seth day y | Tthday | Bahday | Sthday | 10thday
inpatient | impatient | inpatient | impatient | ingatiem | /inpatie v inpatient | inpatient | impatient |  inpatiest
?:r::enmre 40 384 383 35,1 3?.3f 36,9 ‘1 359 36,4 359 36,1
Respiratory rate 40 36 38 35 aq" 28 ]lll 24 22 22 18
weC 151 18,7 14,9 65 74 47| 98 43 62 65
CRP 404 332 417 312 3& 180 1 82 52 30 21
Procaktitonin 1,79 1,69
Cefepim + +
Fipercallin-
tarobactam + + " + + + ¥
Kansidas + + l + +j + + +
Maxifloxacin + lll + J + + +
Onygenotherapy lll, ; + + +
CIPAP + + + 111 + f
High-flow + + + \
~ 7
Discussion

Immunocompromised patients, especially those
receiving cytotoxic chemotherapy are at higher risk for
developing Legionella pneumonia [10]. Our case showed
that delay in diagnosis verification led to worsened
patient's condition due to respiratory failure. Only after
pathogen verification in the urine, appropriate therapy was
prescribed. We believe that in the treatment of patients with

Conclusion

We suggest that in the treatment of patients with
immunodeficiency and signs of pneumonia, it is necessary
to actively use the available methods of express diagnostics
of Legionella pneumophila. This can reduce the mortality
rate to 0-5.5%. This case shows that the diagnosis is
very important, but also in the case of an unusual clinical
manifestation of pneumonia, Legionella should be suspected
in immunocompromised patients.
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Tyiingeme

JlezuoHe11e3 aypyxaHadaH muvlC NHEGMOHUSIHbIH eH Kon mapa/araH cebenmepiHiy ywmizine Kipedi jicaHe aypywan0blKmblH HOFapbl
60/1ybIHA 6atliaHbIcMbl, 6y NHEBMOHUSIHbIH 0Cbl Mypi KapKbiHObI mepanusi 6eaimMueciHe KabvlLidaydsl Kajcem ememiH Haykacmapobwly
JtcoFapbl yaecimer dasnendenedi. Tipkenzen aypywanosik 100 000 adamra waxkanda 1,4-1,8 xcardaiiovt Kypatidsl, an umMmyHumemi memeH
Haykacmap Hcorapbl Kayin mo6biHa scamadkbl.

Kaunukanel dcanodail. Temonoaszdik 0iy xcacywanapviH aymo/o2usiibl mpaHcnaaHmayusaay ywin 55 scacmarel ailen
YammblK FolablMu OHKO102Usl OpMA/bIFbIHA Keain mycmi. [femMonoamukaavik 6aranHatbl sxacywansapobl HyMoiadblpy KesiHO0e Haykacma
snezuonenses (Legionnaire pneumonia) damwvlovl. bBeszicia nHeeMoHUsIHbIY KJAUHUKA/AbIK — KepiHicmepine cylieHe omblpbin, Hecenme
legionellesis I cepomuniHe scedes mecm emkizy mypaswl wewim Kabvla0aHdbl, Homudiceci oH 60106l luazHo3 KolbLabin, 3MUoOmponmel em
maratiblHOAAFAHHAH KelliH HaykacmblH jcardativl #akcapobl.

KopbimbiHObl. HUMMyHOblK manwbliblk ioHe NHeeMOHUs Geszinepi 6ap Haykacmapdel emdeyde Legionella pneumophila
3Kcnpecc-0uazHOCMUKACbIHbIY Koxcemimdi adicmepin 6esaceHdi natidanaHy kaxcem den caHaiimui3. bysa wewim eaim-szcimimdi 0-55%
deliiH memendemyi MymKiH. CunammanaraH KAUHUKAAbLIK HcaFdall duazHo30blH eme MaHbl30bl eKeHiH kepcemedi. HmMmyHumemi memeH
Haykacmapoa epekule KAUHUKA/bIK aFbiMObl NHEBMOHUS AHbIKMAAFAH XHeardalida axcblpamna/abl dUAZHOCMUKA Hcypeizyde Je2uoHeana
eckepinyi Kepex.

Tytlin ce3dep: Legionella pneumophila, kenmezaeHn mMues0Ma, UMMYHObIK MANWbLAbLK, KAPKbIHObI Mepanusl.
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Pe3wome

JlecuoHenne3 8xodum 8 mpoliKy Haubo./iee YacmvlX NPUHUH 8HE60NbHUYHOU NHEeBMOHUU U C8513aHA C 8bICOKOU 3060.1e80eMOCMbIO, O
yeM ceudemesibcmayem 8bICOKAs 00151 NAYUEHMO08, HyJcdarnwuxcsl 8 npueme 8 omaoesieHue UHMeHCUgHOU mepanuu. 3ape2ucmpuposaHHast
3a6osesaemocms 3motl 6ose3Hblo cocmagasiem 1,4-1,8 cayvas Ha 100 000 uesnosek, a nayueHmvl ¢ 0CAA6AEHHbIM UMMYHUMEMoOM
OMHOCAMCs1 K 2pynne No8blUEeHHO20 pUucka

Kaunuueckulii cayuail. Kenwuna 55.1em cMHoscecmeeHHOU Mue0MOU 6bl1a Hanpas/eHd 8 HayuoHanbHuLi HAyvHbI OHKO102U1ecKull
yeHmp 04151 aymo/102uMHOU MPAHCNAAHMAYUU 2eMONOIMUYECKUX CMe0/108bIX KJAemoK. [Ipu Mobuiuzayuu 2emono3amuyeckux cmeos108bix
K/1emoK y nayueHmku pas3euics e2uoHennés (Legionnaire pneumonia). Ha 0cHo8aHUu KAUHUYECKUX NPOsi8AeHUll HeU38eCMHOU NHe8MOHUU
6b1/10 peweHo nposecmu 3kcnpecc-mecm Ha cepomun Legionellesis |  moue, pe3ysbmam oka3a/csi nosoxcumensvHuim. [locse ycemanosaeHus
duazHO3a U HA3HAYeHUs IMUOMPONHOL Mepanuu, COCMOosIHUEe NAYUEHMKU YAYHUWUIOCS.

Bbigodul. Mbl cuumaem, ymo 6 JiedeHUUu nayueHmos ¢ UMMyHOoOe@uyumom U NpusHakamu NHeBMOHUU Heo6X00UMO aKmMueHo
ucno/ab308amb docmynHsle Memodul skcnpecc-duazHocmuku Legionella pneumophila. 3mo moxcem cHusumb yposeHb cmepmHocmu 00
0-5,5%. 3mom kaunuveckull cayuail nokasbleaem, Ymo OUA2HO3 OYEHb 8aJCEH, HO Makdce Npu HeoObIYHOM KJAUHUYECKOM NposiefeHuu
NHEeBMOHUU, /1e2UO0HEANA D0HCHA yHUmbleambcsl npu duddeperyuarbHoll duazHocmuke nayueHmos ¢ 0CAa6/eHHbIM UMMYHUMEMOM.

Karuesole cnosa: Legionella pneumophila, MHoXdcecmseeHHas mueaoMa, UMMYyHodeduyum, UHMEHCUBHAS Mepanusl.
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