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ABSTRACT

Introduction: Cryoglobulinemia is associated with extraglandular features in patients with Sjogren’s syndrome,
while lymphocyte interstitial pneumonitis (LIP) is a type of interstitial lung disease relatively specific for this syn-
drome. Case presentation: A 61-year-old male was admitted for further workup of suspected pneumonia, presenting
with a history of persistent cough and fever as well as a finding of a unilateral infiltrate on his chest X-ray. His chest CT
was consistent with LIP. Due to decreased serum C3 and C4 levels and the presence of cryoglobulinemia type 3, he
underwent further workup that finally confirmed the diagnosis of Sjogren’s syndrome and LIP as its extraglandular
feature. In addition to appropriate antibiotic treatment of his acute respiratory infection, he was initially treated with
hydroxychloroquine and prednisone with improvement in symptoms and normalization of his erythrocyte sedimenta-
tion rate as well as complement levels. However, due to a slight aggravation of his dyspnea and decline in C3 and C4
levels in the further course, azathioprine was added with a beneficial therapeutic and glucocorticoid-sparing effect.
Conclusion: Although cryoglobulinemia does not seem to be a direct cause of LIP, it may serve as a clue towards recog-
nizing extraglandular features of undiagnosed Sjogren’s syndrome.

Keyworbs: Sjogren’s syndrome, lymphocytic interstitial pneumonitis, cryoglobulinemia, diagnosis

SAZETAK

Uvod: Krioglobulinemija je povezana s ekstraglandularnim manifestacijama u bolesnika sa Sjogrenovim sindro-
mom. Limfocitni intersticijski pneumonitis (LIP) vrsta je intersticijske bolesti pluca koja je relativno specificna za ovaj
sindrom. Prikaz slucaja: Muskarac u dobi od 61 godine primljen je radi dodatne obrade zbog sumnje na pneumoniju,
s anamnezom perzistentnog produktivnog kaslja i febriliteta kao i jednostranog infiltrata plu¢a opisanoga na konven-
cionalnom radiogramu. CT pluca pokazao je manifestacije LIP-a. Zbog snizenih koncentracija C3 i C4 u serumu kao i
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prisutnosti krioglobulinemije tipa 3, provedena je daljnja obrada kojom je kona¢no potvrdena dijagnoza Sjogrenovog
sindroma i LIP-a kao njegove izvanzlijezdane manifestacije. Uz primjerenu antibiotsku terapiju za akutnu respiratornu
infekciju, inicijalno je lije¢en hidroksiklorokinom i prednizonom sto je dovelo do oporavka simptoma i normalizacije
brzine sedimentacije eritrocita te vrijednosti komplementa. Usprkos tome, zbog blazeg pogor$anja simptoma i snizenja
razina C3 i C4 u daljnjem tijeku lijeCenja uveden je azatioprin, s posljedi¢nim povoljnim terapijskim uc¢inkom koji je
omogucio i snizenje doze glukokortikoida. Zakljucak: Tako se ¢ini da krioglobulinemija nije izravni uzrok LIP-a, moze
posluziti kao pomo¢ u prepoznavanju ekstraglandularnih manifestacija do tada nedijagnosticiranog Sjogrenovog sin-

droma.

KLjUCNE RIJECI: Sjogrenov sindrom, limfocitni intersticijski pneumonitis, krioglobulinemija, dijagnoza

INTRODUCTION

Sjogrens syndrome is a systemic autoimmune dis-
ease that generally affects the exocrine glands, primar-
ily salivary and lacrimal, resulting in oral and ocular
dryness. One-third of patients present with extraglan-
dular manifestations. (1) One of the typical lung mani-
festations is lymphocytic interstitial pneumonitis
(LIP), a rare form of interstitial lung disease character-
ized by cellular expansion and infiltration of the lung
interstitium with reactive B and T lymphocytes, plas-
ma cells, and histiocytes. (2, 3)

Cryoglobulins are immunoglobulins that precipitate
in vitro at temperatures below the core body tempera-
ture (37 °C) and dissolve when reheated. (4) Cryoglob-
ulinemia may be associated with cryoglobulinemic
vasculitis, however, cryoglobulinemia without clini-
cally apparent vasculitis seems to be even more com-
mon. It has been documented in various systemic au-
toimmune diseases, most frequently in patients with
primary Sjogren’s syndrome, where cryoglobulinemia
also has prognostic implications. (5)

We present the case of a patient diagnosed with LIP
in which the presence of cryoglobulinemia and de-
creased serum complement levels served as clues to-
wards the diagnosis of Sjégren’s syndrome.

CASE REPORT

A 61-year-old male patient with no history of smok-
ing initially presented to the emergency room with dry
cough, dyspnea on exertion, fever lasting for two
weeks, as well as diaphoresis.

His past medical history revealed an episode of sun-
light “allergy” in his youth as well as a spontaneous ab-
lation of his left retina, without a clear provoking cause.
Over the preceding decades, he experienced a few epi-
sodes of thrombophlebitis of the varicose veins in his
legs.

Over the course of two weeks prior to admission, he
suffered from non-spiking fevers up to 39 °C. He also
reported symptoms of dyspnea on exertion as well as
occasional productive cough with white sputum. No
improvement was observed despite a three-day course
of azithromycin. A chest X-ray in the outpatient family
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UVOD

Sjogrenov sindrom sistemska je autoimuna bolest
koja opcenito zahvaca egzokrine Zlijezde, prvenstveno
slinovnice i suzne Zlijezde, $to dovodi do suhoce usne
$upljine i o¢iju. Jedna trec¢ina bolesnika ima simptome
povezane s ekstraglandularnim manifestacijama. (1)
Jedna od tipi¢nih pluénih manifestacija je limfocitni
intersticijski pneumonitis (LIP), rijedak oblik intersti-
cijske bolesti pluca u kojoj se javljaju karakteristike po-
put ekspanzije stanica i infiltracije plu¢nog intersticija
s reaktivnim limfocitima B i T, plazma-stanicama i hi-
stiocitima. (2, 3)

Krioglobulini su imunoglobulini koji se taloze in
vitro, na temperaturama nizima od normalne tjelesne
temperature (37 °C) i otapaju se ponovnim zagrija-
vanjem. (4) Krioglobulinemija moze biti povezana s
krioglobulinemijskim vaskulitisom, no ¢ini se da je
krioglobulinemija bez klini¢ki vidljivih znakova va-
skulitisa jo$ ucestalija. Dokumentirana je u razlic¢itim
sistemskim autoimunim bolestima, najce$¢e u bole-
snika s primarnim Sjogrenovim sindromom, u sklopu
kojega krioglobulinemija ima i prognosticke impli-
kacije. (5)

U nastavku predstavljamo slucaj bolesnika s limfo-
citnim intersticijskim pneumonitisom (LIP) kod kojeg
su prisutnost krioglobulinemije i sniZzene razine kom-
plementa u serumu posluzile kao pomo¢ za postavlja-
nje dijagnoze Sjégrenovog sindroma.

PRIKAZ SLUCAJA

61-godisnji muskarac bez povijesti pusenja prvi put
je dosao u hitnu sluzbu sa simptomima koji su ukljuci-
vali suhi kasalj, dispneju pri naporu, vrudicu koja je
trajala dva tjedna, kao i preznojavanje.

U njegovoj povijesti bolesti bila je navedena epizoda
»alergije” na Suncevu svjetlost koja se dogodila u mla-
dosti te spontana ablacija mreznice lijevog oka bez
jasnog uzroka. Tijekom prijasnjih desetljeca bolesnik
je dozivio nekoliko epizoda tromboflebitisa prosirenih
vena u nogama.

U razdoblju tijekom dva tjedna prije prijema u bol-
nicu imao je simptome vrucice do 39 °C. Takoder je
prijavio dispneju pri naporu, kao i povremeni produk-
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TABLE 1. Laboratory workup at first hospital admission
TABLICA 1. Laboratorijska obrada prilikom prvog prijma

u bolnicu
Laboratory finding Value (NR)
/ Laboratorijski nalaz / Vrijednost (NR)
Erythrocyte sedimentation rate
/ Sedimentacije eritrocita (mm/h) LIER)
C-reactive protein 57 (0-5)

/ C-reaktivni protein (mg/L)

Hb (g/L)

MCYV (fL)

WBC / Leukociti (x10e9/L)
Lymphocytes / Limfociti (x10e9/L)
Neutrophils / Neutrofili (x10e9/L)
PLT / Trombociti (x10e9/L)

122 (128-175)
80.0 (83.0-97.2)
3.8 (3.4-9.7)
1.26 (1.19-3.35)
2.09 (2.06-6.49)
225 (158-424)
423.1 (30.0-400.0)
6/36 (11-32/25-54)

Ferritin / Feritin (ug/L)
Fe/UIBC (umol/L / umol/L)

C3 (g/L) 0.86 (0.90-1.80)
C4 (g/L) 0.07 (NR 0.10-0.40)
REF (IU/ml) 39.2 (NR 0-14)
Cryoglobulins / Krioglobulini Type / Tip I1I
Cryoprecipitate / Krioprecipitat (mg/L) 132 (0-60)

NR - normal range / normalni raspon; RF - rheumatoid factor / reu-
matoidni faktor; WBC - white blood count / leukociti; PLT - platelets
/ trombociti ; MCV - mean corpuscular volume / prosjecni obujam
eritrocita; C3 — complement component C3 / C3 komponenta kom-
plementa; C4 - complement component C4 / C4 komponenta kom-
plementa.

medicine setting revealed a suspected left-sided pe-
richilar infiltrate.

Given that the symptoms did not improve, he was
admitted for further inpatient workup due to suspect-
ed pneumonia. His physical findings revealed minimal
bilateral lung crackles. He complained of shortness of
breath on minimal exertion. Physical examination re-
vealed a small palpable, soft, mobile and painless
lymph node (1 cm in diameter) in the left axilla, as well
as a mild systolic heart murmur over the mitral valve.
There was no enlargement of the salivary glands. His
abdomen and extremities were unremarkable, as were
his musculoskeletal and skin examination results.

Laboratory workup revealed increased acute phase
reactants, mild anemia of chronic disease, slight leuko-
penia and decreased C3 and C4 complement levels.
His serum protein electrophoresis revealed polyclonal
hypergammaglobulinemia (21.2 g/L) predominantly
due to increased IgG (24.16 g/L, NR 7-16) and IgA
(4.39 g/L, NR 0.7-4). Interestingly, the presence of type
III cryoglobulinemia was detected. (Table 1)

His chest computed tomography (CT) revealed bi-
lateral thin-walled cystic lesions, interlobular septal
thickening and several nodular consolidations with
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tivni kasalj s bijelim iskasljajem. Nije primijeceno po-
boljsanje unato¢ trodnevnoj terapiji azitromicinom.
Radiogram pluca napravljen u domu zdravlja poka-
zao je sumnju na postojanje lijevostranog plu¢nog in-
filtrata.

S obzirom na to da se simptomi nisu popravili, bo-
lesnik je primljen na daljnju bolni¢ku obradu zbog
sumnje na upalu pluca. U fizikalnom pregledu isticale su
se bilateralne krepitacije nad plu¢ima. Zalio se na nedo-
statak zraka pri minimalnom naporu. U statusu je do-
datno uocen je mali palpabilan, mekan, pokretljiv i bez-
bolan limfni ¢vor (promjera 1 cm) u lijevoj aksili, te
blagi sistolicki Sum na srcu nad mitralnom valvulom.

Nisu uoceni znakovi povecanja zlijezda slinovnica.
Bolesnikov abdomen i ekstremiteti bili su bez osobito-
sti, a nikakve promjene nisu otkrivene ni tijekom pre-
gleda misi¢no-kostanog sustava i koze.

Laboratorijska obrada otkrila je povidene vrijednosti
reaktanata akutne faze, blagu anemiju kroni¢ne bole-
sti, blagu leukopeniju i sniZzene razine komplementa
C3 i C4. Elektroforeza serumskih proteina otkrila je
poliklonsku hipergamaglobulinemiju (21,2 g/L) uglav-
nom zbog povisenih IgG (24,16 g/L, NR 7-16) i IgA
(4,39 g/L, NR 0,7-4) imunoglobulina. Za istaknuti je da
je otkrivena i prisutnost krioglobulinemije tipa III.
(Tablica 1)

Kompjuterizirana tomografija (CT) toraksa otkrila
je bilateralne cisti¢ne lezije tankih stijenki, zadebljanje
interlobularnog septuma i nekoliko nodularnih konso-
lidata sa zamucenjima tipa zrnatog stakla, $to odgovara
klinic¢koj slici limfocitnog intersticijskog pneumonitisa
(LIP). Nisu otkriveni povecani limfni ¢vorovi. (Slika 1)

Rezultati seroloskog testiranja na HIV, Epstein-
Barrov virus, citomegalovirus, kao i hepatitis B i hepa-
titis C bili su negativni. Hemokulture su takoder bile
negativne, dok je iskasljaj bio pozitivan na bakterije
Pseudomonas monteilii, Streptococcus (viridans) i Can-
dida albicans (105 CFU/ml).

Naknadnom nadopunom anamneze otkriven je su-
bjektivan osjecaj suhoce usne Supljine kod bolesnika,
ali ne i suhoce ociju. Bolesnik se takoder prisjetio epi-
zoda spontanog bolnog povecavanja parotidnih Zlijez-
da tijekom prethodnih desetljeca, kao i ¢injenice da je
u viSe navrata tijekom prethodnih godina u njegovim
laboratorijskim nalazima bilo navedeno neobjasnjivo
povecanje sedimentacije eritrocita, kao i blago sma-
njen broj leukocita. Nije imao drugih znakova ili simp-
toma bolesti vezivnog tkiva. Do prijema u bolnicu nije
primao kroni¢nu terapiju. Drzao se bezglutenske pre-
hrane jer mu je sin bolovao od celijakije.

Daljnjom obradom otkriveno je smanjeno vrijeme
pucanja suznog filma (4/5 sekundi) i pozitivan Schir-
merov test (3/5 mm). Mjerenje protoka sline otkrilo je
smanjenu proizvodnju sline (0,0 ml / 5 minuta; 0,5 ml
/ 15 minuta).

Reumatizam 2024;71(1-2):20-29
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ground-glass opacities, corresponding to lymphocytic
interstitial pneumonitis (LIP). No enlarged lymph
nodes were revealed. (Figure 1)

Viral antibody tests for HIV, Epstein-Barr virus, cy-
tomegalovirus, as well as hepatitis B and C came out
negative. Blood cultures came out negative as well,
while his sputum tested positive (10° CFU/ml) for
Pseudomonas monteilii, Streptococcus species (viridans)
and Candida albicans.

Updated medical history revealed subjective mouth
dryness, which was present for several years, but the
patient reported no symptoms of ocular dryness. He
also recalled episodes of spontaneous painful enlarge-
ment of each of his parotid glands over the preceding
decades, as well as the fact that, on several occasions
over the preceding years, his laboratory findings re-
vealed an unexplained increase in his erythrocyte sedi-
mentation rates as well as slightly decreased white
blood cell counts. He had no other signs or symptoms
of connective tissue disease. Up until admission, he re-
ceived no chronic therapy. He followed a gluten-free
diet because his son suffered from coeliac disease.

Further workup revealed a decreased tear break-up
time (4/5 seconds), and a positive Schirmer’s test (3/5
mm). A salivary flow test revealed a decreased saliva
production (0.0 ml/5 minutes; 0.5 ml/15 minutes).

He was started on moxifloxacin, leading to a decline
in his fever and CRP levels. In addition to a 10-day
course of moxifloxacin, he was also treated with fluco-
nazole over the course of 10 days. He was scheduled for
elective pulmonary workup 14 days after completing
his antibiotic treatment.

Lung function tests came out unremarkable includ-
ing his forced expiratory volume (FEV1) of 108%,
forced vital capacity (FVC) of 110%, FEV1/FVC of
0.77. His CO diffusing capacity (DLCO) was 69% and
his transfer coeflicient (KCO) was 70%. Bronchoalveo-
lar lavage (BAL) revealed a CD4/CD8 ratio of 2.2,
while cytology revealed a lymphocytic type of BAL
with a slightly elevated neutrophil count (numerous
lymphocytes (21.5%), alveolar macrophages (72.5%)
and neutrophils (6%)). The angiotensin-converting en-
zyme level in the serum was unremarkable and his
bronchoalveolar fluid tested negative for Pneumocystis
jirovecii. Given the diagnosis of LIP, he was started on
prednisone at a dose of 30 mg qd.

Two weeks after, at the patient’s follow-up visit at the
Division of Rheumatology, the patient’s antinuclear an-
tibodies came out positive (indirect immunofluores-
cence titer of 1:6400), with a positive Luminex test for
dsDNA (807 IU/L, NR 0-40), histone (180 IU/L, NR
0-40), SS-A 52 (158 TU/L, NR 0-40), SS-A 60 (122
IU/L, NR 0-40), SS-B (64 IU/L, NR 0-40), U1-RNP (51
IU/L, 0-40) and ribosomal (77 TU/L, NR 0-40) anti-
bodies. Anti-leukocyte antibodies also came out posi-
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FIGURE 1. Chest CT in a patient with Sjogren’s syndrome
revealing cysts consistent with lymphocyte interstitial
pneumonitis
StikaA 1. CT toraksa u bolesnika sa Sjogrenovim sindromom
pokazuje ciste sukladne dijagnozi limfocitnog intersticijskog
pneumonitisa

Zapoceto je lijecenje moksifloksacinom, $to je dove-
lo do povlacenja vrucice i razine C-reaktivnog proteina
(CRP). Uz 10-dnevnu terapiju moksifloksacinom, bo-
lesnik je 10 dana primao i terapiju flukonazolom. Imao
je zakazan termin za elektivhu pulmolosku obradu 14
dana nakon zavrsetka terapije antibioticima.

Testovi plu¢ne funkcije bili su bez osobitosti, uklju-
¢ujudi forsirani ekspiratorni volumen u prvoj sekundi
(FEV1) od 108 %, forsirani vitalni kapacitet (FVC) od
110 %, FEV1/FVC 0,77. Bolesnikov difuzijski kapacitet
pluca za ugljicni monoksid (DLCO) iznosio je 69 %, a
njegov transfer koeficijent (KCO) iznosio je 70 %. U
bronhoalveolarnom lavatu (BAL) utvrden je omjer
CD4/CD8 od 2,2, dok je citoloskim pregledom utvr-
den limfocitni tip BAL-a s blago povisenim brojem ne-
utrofila (brojni limfociti (21,5 %), alveolarni makrofagi
(72,5 %) i neutrofili (6 %)). Razina angiotenzin-kon-
vertiraju¢eg enzima u serumu bila je bez osobitosti, a
bolesnikova bronhoalveolarna tekucina bila je negativ-
na na bakteriju Pneumocystis jirovecii. S obzirom na
dijagnozu LIP-a, poceo je uzimati terapiju prednizo-
nom od 30 mg dnevno.

Dva tjedna nakon, na kontrolnom reumatoloskom
pregledu, bolesnikova antinuklearna protutijela pri-
stigla su pozitivna (titar indirektne imunofluorescen-
cije 1:6400), s pozitivnim Luminex testom na dsDNA
antitijela (807 IU/L, NR 0-40), histonska (180 IU/L,
NR 0-40), SS-A 52 (158 IU/L, NR 0-40), SS-A
60 (122 TU/L, NR 0-40), SS-B (64 IU/L, NR 0-40),
U1-RNP (51 IU/L, 0-40) i anti-ribosomska (77 IU/L,
NR 0-40) antitijela. Anti-leukocitna antitijela su tako-
der bila pozitivna. Anti-fosfolipidna antitijela bila su
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tive. Anti-phospholipid antibodies came out negative,
while IgG4 antibodies were unremarkable. The biopsy
of the lower-lip minor salivary glands revealed several
lymphocytic foci. The patient was finally diagnosed
with Sjogren’s syndrome with LIP as the presenting
symptom.

Three months thereafter, the patient was feeling well
on prednisone at a dose of 15 mg qd, and he reported
less episodes of dyspnea on exertion — he was able to
hike and to be physically active. His ESR was 16 mm/h,
CRP was undetectably low, whilst his gamma globulin
level was 15.6 g/L. Hydroxychloroquine was intro-
duced at a dose of 200 mg qd. He was feeling well for
the next several months, allowing a prednisone taper
to a dose of 10 mg qd. However, at a follow-up visit one
year following his first admission, he complained again
of increased dyspnea and diaphoresis. His salivary ul-
trasound revealed a diffuse heterogeneous pattern with
hypoechogenic foci and fibrotic areas. (Figure 2) His
ESR and CRP levels were unremarkable, however his
previously normal complement levels became slightly
decreased again, with C3 values of 0.7 g/L and C4 val-
ues of 0.09 g/L. Once again, his SS-A 52 148 IU/L, SS-A
60 99 IU/L, and SS-B 91 IU/L values were positive,
however, dsDNA became only slightly detectable, with
a value of 40 IU/L. All of the aforementioned symp-
toms, in addition to a slight decline in the patient’s
complement levels, were crucial for the decision to in-
troduce azathioprine at a dose of 2 mg/kg body weight
(150 mg daily divided into two doses). This led to the
alleviation of his dyspnea with persistently normal lev-
els of ESR and CRP and stabilization of lung function
tests over the next months. Two years after his first ad-
mission, his lung function tests came out unremark-
able: FVC of 101%, FEV1 of 102%, FEV1/FVC of 0.78;
DLCO of 88% and KCO of 84%. A follow-up chest CT
revealed no changes in the bilateral cysts with a diam-
eter of up to 3 cm. This allowed a further prednisone
taper to a dose of 5 mg qd. Over the further follow-up
during the course of 4.5 years in total, the patient was
stable on the same treatment regimen. His SS-A, SS-B
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FIGURE 2. Parotid gland ultrasound revealing
hypoechogenic focal changes as well as
hyperechogenic areas consistent with the diagnosis
of Sjogren’s syndrome.

Stika 2. Ultrazvuk parotidnih Zlijezda pokazuje
hipoehogene fokalne promjene te hiperehogena
podrucja sukladna dijagnozi Sjogrenovog sindroma.

negativna, a IgG4 antitijela bila su bez osobitosti. Biop-
sija malih Zlijezda slinovnica donje usne otkrila je ne-
koliko limfocitnih Zzarista. Bolesniku je kona¢no dija-
gnosticiran Sjogrenov sindrom s LIP-om kao glavnim
ocitovanjem.

Tri mjeseca nakon toga, bolesnik se osje¢ao dobro uz
terapiju prednizonom od 15 mg dnevno, a prijavio je i
manju dispneju pri naporu: mogao je planinariti i biti
fizicki aktivan. Njegova sedimentacija eritrocita (SE)
bila je 16 mm/h, CRP je bio nemjerljivo nizak, a razina
gama-globulina bila je 15,6 g/L. Uvedena je terapija hi-
droksiklorokinom u dozi od 200 mg dnevno. Bolesnik
se osjecao dobro sljede¢ih nekoliko mjeseci, $to je
omogucilo smanjenje doze prednizona na 10 mg dnev-
no. Medutim, prilikom kontrole godinu dana nakon
prvog prijema u bolnicu, ponovno se Zalio na pojacanu
dispneju i preznojavanje. Ultrazvuk Zzlijezda slinovnica
otkrio je difuzni heterogeni uzorak s hipoehogenim
zariStima i podru¢jima fibroze. (Slika 2) Njegove razi-
ne SE-a i CRP-a bile su bez osobitosti, no njegove pret-
hodno normalne razine komplementa ponovno su se
malo smanjile: C3 je iznosio 0,7 g/L, a C4 je iznosio
0,09 g/L. Bolesnik je opet imao pozitivna SS-A 52 anti-
tijela u vrijednosti od 148 IU/L, SS-A 60 antitijela u
vrijednosti od 99 IU/L i SS-B antitijela u vrijednosti od
91 IU/L, no dsDNA je postala tek neznatno detektabil-
na, u vrijednosti od 40 IU/L. Njegove tegobe i blagi pad
razine komplementa doveli su do odluke o uvodenju
terapije azatioprinom u dozi od 2 mg/kg tjelesne tezine
(150 mg dnevno podijeljeno u dvije doze). To je zauz-
vrat dovelo do ublazavanja dispneje s postojano nor-
malnim razinama SE-a i CRP-a i stabilizacije rezultata
testova plu¢ne funkcije tijekom sljede¢ih nekoliko mje-
seci. Testovi plu¢ne funkcije dvije godine nakon prvog
prijema u bolnicu bili su bez osobitosti: FVC je bio 101
%, FEV1 je bio 102 %, FEV1/FVC 0,78, DLCO je bio 88
%, a KCO je bio 84 %. Na kontrolnom CT-u toraksa
nije bilo promjena na bilateralnim cistama promjera
do 3 cm. To je omogucilo daljnje smanjenje terapije
prednizonom na dozu od 5 mg dnevno. Tijekom dalj-
njeg razdoblja pracenja koje je ukupno trajalo 4,5 godi-
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and SS-B were persistently positive, while his ds-DNA
antibodies became negative.

DISCUSSION

The association between LIP and Sjogren’s syndrome
was first elaborated in 1973. (6) Although LIP has been
described as a feature specific to Sjogren’s syndrome, it
is not its most common pulmonary manifestation. Ac-
cording to a systematic review of 273 studies on sys-
temic features associated with primary Sjogren’s syn-
drome, pulmonary involvement has been described in
16% of patients: Moreover, 45% of patients had non-
specific interstitial pneumonia (NSIP), making it the
most frequent pulmonary feature, whereas 15% of pa-
tients exhibited symptoms of LIP. (7)

LIP is usually linked to an underlying systemic dis-
ease, mostly Sjogren’s syndrome (53.3%). (8) Besides
Sjogren’s syndrome, it has less frequently been report-
ed in cases of other autoimmune disorders, such as sys-
temic lupus erythematosus (SLE) (8, 9, 10), rheuma-
toid arthritis (RA) (8, 11), polymyositis (PM) (8), and
Hashimoto’s disease (11). LIP has also been associated
with immunodeficiencies (8) and chronic viral infec-
tions, including human immunodeficiency virus
(HIV) infection (12) and Epstein-Barr virus (EBV) in-
fection. (9) Despite the fact that the patient initially
had anti-dsDNA antibodies, we believe that the patient
had primary Sjogren’s syndrome rather than SLE (and
secondary Sjogren’s syndrome), due to the lack of other
clinical and laboratory items typically seen in the con-
text of SLE (except for leukopenia). Moreover, LIP
seems to be more strongly associated with Sjogren’s
syndrome than with SLE.

The most common presenting symptoms of LIP in-
clude cough and dyspnea on exertion, sometimes with
pleuritic chest pain and systemic symptoms such as fe-
ver, fatigue, arthralgias, and weight loss. Inspiratory
crackles can be heard on auscultation. (8, 13) Pulmo-
nary function tests usually reveal a restrictive pattern
with decreased diffusing capacity for carbon monoxide.
(13, 14) It can be expected that, in the case of predomi-
nantly cystic disease, a normal FVC and FEV1 with a
decreased DLCO may be observed, similar to emphy-
sema. HRCT findings associated with LIP include
ground-glass opacities, poorly defined centrilobular
and subpleural nodules, interlobular septal thickening,
and enlargement of the mediastinal lymph nodes. Thin-
walled cysts are characteristically seen in patients with
LIP associated with Sjégren’s syndrome. (15-18) CT
findings that may help differentiate LIP from lympho-
ma include cysts, which are more common in patients
with LIP, while large nodules (11 - 30 mm in diameter)
and pleural effusions have been more commonly de-
scribed in patients with lymphoma. (19) Bronchoalveo-
lar lavage (BAL) is non-specific and usually shows in-
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ne, bolesnikovo stanje je bilo stabilno uz isti rezim te-
rapije. Njegova SS-A i SS-B antitijela bila su stalno po-
zitivna, dok su njegova ds-DNA antitijela postala nega-
tivna.

RASPRAVA

Povezanost izmedu LIP-a i Sjogrenovog sindroma
prvi je put utvrdena 1973. (6) Iako je LIP opisan kao
manifestacija specificna za Sjogrenov sindrom, to nije
njegova naj¢es$c¢a plu¢na manifestacija. Prema sustav-
nom pregledu literature koji je uklju¢ivao 273 studije o
sistemskim manifestacijama povezanim s primarnim
Sjégrenovim sindromom, plu¢na zahvacenost opisana
je u16 % bolesnika: 45 % bolesnika imalo je nespecific-
nu intersticijsku pneumoniju (NSIP), $to je ¢ini najce-
$¢om plué¢nom manifestacijom, dok je 15 % bolesnika
imalo LIP. (7)

LIP je obi¢no povezan s osnovnom sistemskom bo-
les¢u, uglavnom Sjogrenovim sindromom (53,3 % slu-
¢ajeva). (8) Osim Sjogrenovog sindroma, LIP se rjede
prijavljuje u sluc¢ajevima drugih autoimunih poreme-
¢aja, kao $to su sistemski eritemski lupus (SLE) (8, 9,
10), reumatoidni artritis (RA) (8, 11), polimiozitis
(PM) (8) i Hashimotov tireoiditis (11). LIP je takoder
povezan s imunodeficijencijama (8) i kroni¢nim viru-
snim infekcijama, ukljucujuéi infekciju virusom hu-
mane imunodeficijencije (HIV) (12) i infekciju Epste-
in-Barrovim virusom (EBV). (9) Unato¢ ¢injenici da je
bolesnik u pocetku imao anti-ds-DNA antitijela, vjeru-
jemo da je imao primarni Sjogrenov sindrom, a ne SLE
(i sekundarni Sjogrenov sindrom), zbog nedostatka
drugih klini¢kih i laboratorijskih pokazatelja koji su
tipi¢no vidljivi u kontekstu SLE-a (osim leukopenije).
Stovise, ¢ini se da je LIP jae povezan sa Sjogrenovim
sindromom nego sa SLE-om.

Najces¢i simptomi LIP-a ukljucuju kasalj i dispneju
pri naporu, ponekad s pleuriticnom boli u prsima i
sustavnim simptomima kao $to su vrucica, umor, ar-
tralgija i gubitak tezine. Auskultacijom plu¢a mogu se
¢uti krepitacije. (8, 13) Testovi za ispitivanje plu¢ne
funkcije obi¢no otkrivaju restriktivni obrazac sa sni-
zenim difuzijskim kapacitetom pluca za uglji¢cni mo-
noksid (DLCO). (13, 14) Moguce je da se kod pretezno
cisticne bolesti uoce normalni nalazi FVC i FEV1 sa
smanjenim DLCO-om, kao $to je slucaj s emfizemom
plu¢a. HRCT nalazi povezani s LIP-om ukljucuju za-
mucenja tipa zrnatog stakla, slabo definirane centrilo-
bularne i subpleuralne nodule, zadebljanje interlobu-
larnog septuma i povecanje medijastinalnih limfnih
¢vorova. Ciste tankih stijenki karakteristi¢ne su za bo-
lesnika s LIP-om povezanim sa Sjogrenovim sindro-
mom. (15-18) Nalazi CT-a koji mogu pomo¢i u razli-
kovanju LIP-a od limfoma ukljucuju ciste, koje su ce-
$¢e u bolesnika s LIP-om, dok su veliki noduli (pro-
mjera od 11 do 30 mm) i pleuralni izljevi ¢e$¢e opisani
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creased white blood cell counts and lymphocytosis with
a normal CD4/CDS8 ratio. (8) In selected cases, BAL
may be used to detect lymphocyte clonality suggestive
of lymphoma. In rare cases, surgical lung biopsy may be
required to confirm the diagnosis.

Our decision to assess the patient for the presence of
cryoglobulinemia despite the absence of overt small
vessel vasculitis was driven by the presence of LIP in a
patient with decreased complement levels and high
suspicion of Sjogren’s syndrome, that is, a case in which
cryoglobulinemia (with or without vasculitis) has sig-
nificant prognostic implications. Such a diagnostic ap-
proach may be of use, especially in the setting where
results of ANA testing may not be promptly available.
Cryoglobulinemia has been described in 16 - 47% of
patients with Sjogren’s syndrome: type 2 has been more
commonly associated with Sjogren’s syndrome than
type 3. (20) Patients with cryoglobulinemia associated
with Sjogren’s syndrome exhibit higher RF values, low-
er values of C4 in the serum, as well as Ro (SS-A) anti-
body positivity more commonly compared to their
cryoglobulin-negative counterparts. Extraglandular
manifestations are more commonly observed in pa-
tients with cryoglobulinemia (in 82% of patients with
cryoglobulinemia compared to 47% of patients with-
out cryoglobulinemia). (21) The presence of cryoglob-
ulins at diagnosis of Sjogren’s syndrome has been as-
sociated with a higher mortality rate (HR=5,09,
p=0,001). (22) Moreover, there is a higher risk of de-
veloping B-cell lymphoma, usually MALT lymphoma,
in patients with Sjogren’s syndrome with cryoglobuli-
nemia (HR=2,56). The risk is even higher in patients
with cryoglobulinemic vasculitis (HR=7,47). The time
to diagnosis of lymphoma is also shorter in patients
with cryoglobulinemia. (23, 24)

The exact association of LIP and cryoglobulinemia is
not clear. Our search of the Pubmed database, which
was conducted on May 30, 2024, revealed only 11 publi-
cations, and it involved the search query: “lymphocytic
interstitial pneumonia” AND “cryoglobulinemia”. Inter-
estingly enough, only one report was noted in the con-
text of Sjogrens syndrome. In their work, Abou Ziki et
al. described a 78-year-old patient with LIP, pleural effu-
sions and cryoglobulinemia with vasculitis. (25) The
only additional case of LIP and cryoglobulinemic vascu-
litis was described in the context of HIV infection. (26)
It is interesting to note that, despite the fact that hepatitis
Cvirus (HCV) infection is a frequent cause of cryoglob-
ulinemia worldwide, our literature search revealed no
description of LIP in an HCV patient.

Although cryoglobulinemic vasculitis can affect the
lungs irrespective of the context of Sjogren’s syndrome,
it is highly unlikely that pulmonary vasculitis will be
the sole manifestation of cryoglobulinemic vasculitis
in a given patient. Furthermore, LIP has not been de-
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u bolesnika s limfomom. (19) Nalaz bronhoalveolar-
nog lavata (BAL) je nespecifican i obi¢no pokazuje po-
vecan broj leukocita i limfocitozu s normalnim omje-
rom CD4/CD8. (8) U odredenim sluc¢ajevima, BAL se
moze upotrebljavati za otkrivanje klonalnosti limfo-
cita koja ukazuje na limfom. U rijetkim slucajevima
moze biti potrebna kirurska biopsija pluca za potvrdu
dijagnoze.

Nasa odluka da utvrdimo prisutnost krioglobuline-
mije u bolesnika unato¢ odsutnosti vidljivih znakova
vaskulitisa malih krvnih zila bila je potaknuta prisut-
noscu LIP-a u bolesnika sa snizenim razinama kom-
plementa i velikom sumnjom na Sjogrenov sindrom, u
sklopu kojega krioglobulinemija (sa ili bez vaskulitisa)
ima znacajne prognosticke implikacije. Takav dijagno-
sticki pristup moze biti iznimno koristan, posebno u
slucajevima u kojima rezultati ANA testova mozda
nece biti odmah dostupni. Krioglobulinemija je opisa-
na u 16 - 47 % slucajeva bolesnika sa Sjogrenovim sin-
dromom: tip 2 je ce$ce povezan sa Sjogrenovim sindro-
mom nego tip 3. (20) Bolesnici s krioglobulinemijom
povezanom sa Sjogrenovim sindromom imaju vise vri-
jednosti RF-a, nize vrijednosti C4 u serumu, kao i po-
zitivna Ro (SS-A) antitijela. Ekstraglandularne manife-
stacije cesce se opazaju u bolesnika s krioglobulinemi-
jom (u 82 % bolesnika s krioglobulinemijom u uspo-
redbi s 47 % bolesnika bez krioglobulinemije). (21)
Prisutnost krioglobulina kod dijagnoze Sjogrenovog
sindroma povezana je s viSom stopom smrtnosti
(HR=5,09, p=0,001). (22) Stovise, postoji ve¢i rizik od
razvoja B-stani¢nog limfoma, obi¢cno MALT limfoma,
u bolesnika sa Sjogrenovim sindromom s krioglobu-
linemijom (HR=2,56). Rizik je jos ve¢i u bolesnika s
krioglobulinemijskim vaskulitisom (HR=7,47). Vrije-
me do dijagnoze limfoma takoder je krace u bolesnika
s krioglobulinemijom. (23, 24)

Tocna povezanost izmedu LIP-a i krioglobulinemije
jo$ uvijek nije jasna. Pretrazivanjem baze podataka
Pubmed 30. svibnja 2024. uspjeli smo otkriti samo 11
publikacija za termine u nastavku: ,limfocitna intersti-
cijska pneumonija” i ,krioglobulinemija”. Zanimljivo
je da je naveden samo jedan rad u kontekstu Sjogreno-
vog sindroma. U radu ¢iji su autori Abou Ziki i sur.
opisan je slucaj 78-godisnjeg bolesnika s LIP-om, pleu-
ralnim izljevima i krioglobulinemijom s vaskulitisom.
(25) Jedini dodatni slucaj LIP-a i krioglobulinemijskog
vaskulitisa opisan je u kontekstu HIV infekcije. (26)
Takoder je zanimljivo da, unato¢ ¢injenici da je infek-
cija virusom hepatitisa C (HCV) cest uzrok krioglobu-
linemije u cijelom svijetu, nase pretrazivanje literature
nije dovelo do opisa LIP-a kod bolesnika s HCV-om.

Iako krioglobulinemijski vaskulitis moze zahvatiti
pluca bez obzira na kontekst Sjogrenovog sindroma,
mala je vjerojatnost da ¢e pluéni vaskulitis biti jedina
manifestacija krioglobulinemijskog vaskulitisa u odre-
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scribed as a feature of cryoglobulinemic vasculitis. Our
opinion is that the association of LIP and cryoglobuli-
nemic vasculitis is probably indirect, with cryoglobuli-
nemia serving as a predictor of extraglandular disease
including LIP.

Despite the lack of clinical trial data focusing on the
treatment of LIP, a relatively comprehensive therapeu-
tic approach to the treatment of ILD in patients with
Sjogren’s syndrome has been provided within the EU-
LAR recommendations for the treatment of Sjogren’s
syndrome and the American College of Rheumatology
(ACR) guidelines for the treatment of ILD in patients
with rheumatic diseases. (27, 28)

In both sets of recommendations, glucocorticoids
represent the first line of treatment. In the EULAR rec-
ommendations, oral immunosuppressant drugs are
positioned as the second line of treatment, with aza-
thioprine being the most frequently used drug. Myco-
phenolate mofetil (MMF) and cyclosporine A have
been mentioned as other options, although some au-
thorities might have a preference towards MME. Ritux-
imab and cyclophosphamide can be considered as res-
cue options, yet rituximab may be preferred especially
in the context of cryoglobulinemic vasculitis. (27) On
the other hand, the recently published ACR guidelines
conditionally recommended MMF over the other list-
ed immunosuppressant options for the treatment of
ILD in Sjogrens syndrome, which include azathio-
prine, rituximab and cyclophosphamide. They also in-
cluded MMF as the first line of treatment, indicating
that glucocorticoids may be used as a short-term op-
tion along with the immunosuppressive agent. Unlike
azathioprine, MMF remains a therapeutic option ac-
cording to ACR even in cases of progressive ILD de-
spite the failure of the initial immunosuppressant. (28)
It should be noted that none of these two recommen-
dations are specific for LIP, although the EULAR rec-
ommendations specified that glucocorticoids as the
first treatment line may be especially recommended
for LIP and organizing pneumonia, and less so for
non-specific interstitial pneumonia (NSIP) and usual
interstitial pneumonia (UIP). Unlike the EULAR rec-
ommendations, the ACR guidelines did not recognize
glucocorticoid monotherapy as the first line of treat-
ment. (27,28)

Our decision to start glucocorticoid monotherapy
was based on a beneficial treatment effect at disease
onset and was backed by the EULAR guidelines. Aza-
thioprine was added for the purpose of disease control
and glucocorticoid sparing. The reason for the differ-
ence between the preferred immunosuppressive agent
between the EULAR and ACR recommendations/
guidelines (azathioprine vs. MMF) is not clear, espe-
cially given the lack of comparative clinical trials. A
possible preference towards MMF in the ACR guide-
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denog bolesnika. Nadalje, LIP nije opisan kao manife-
stacija krioglobulinemijskog vaskulitisa. Nase je mi-
$ljenje da je povezanost LIP-a i krioglobulinemijskog
vaskulitisa vjerojatno neizravna, pri cemu krioglobuli-
nemija sluzi kao prediktor ekstraglandularne manife-
stacije, ukljuc¢ujuci LIP.

Unatoc¢ nedostatku podataka u vezi s klinickim ispi-
tivanjima usmjerenim na lijecenje LIP-a, relativno sve-
obuhvatan terapijski pristup lije¢enju intersticijske bo-
lesti pluc¢a (ILD) u bolesnika sa Sjogrenovim sindro-
mom naveden je u okviru EULAR-ovih preporuka za
lije¢enje Sjogrenovog sindroma i smjernica reumato-
loskog drustva American College of Rheumatology
(ACR) za lijecenje ILD-a u bolesnika s reumatskim
bolestima. (27, 28)

U oba navedena slucaja glukokortikoidi predstav-
ljaju prvu liniju lijecenja. U EULAR-ovim preporuka-
ma, oralni imunosupresivi navedeni su kao druga lini-
ja lijecenja, a najcesce se koristi azatioprin. Mikofeno-
lat mofetil (MMF) i ciklosporin A spomenuti su kao
druge mogucnosti, iako neki eksperti daju prednost
MMF-u. Rituksimab i ciklofosfamid mogu se smatrati
opcijama spasavanja, no rituksimab bi mogao biti
bolji izbor, posebno u kontekstu terapije za krio-
globulinemijski vaskulitis. (27) S druge strane, nedav-
no objavljene ACR-ove smjernice uvjetno preporucuju
MMEF u odnosu na ostale navedene opcije imunosu-
presiva za lijecenje ILD-a u Sjégrenovom sindromu,
$to ukljucuje azatioprin, rituksimab i ciklofosfamid. Te
smjernice takoder navode MMF kao prvu liniju lijece-
nja, $to ukazuje na to da se glukokortikoidi mogu upo-
trebljavati kao kratkoro¢na opcija zajedno s imunosu-
presivima. Za razliku od azatioprina, prema ACR-u
MMEF ostaje terapijska opcija ¢ak i u sluc¢ajevima pro-
gresivne ILD, unato¢ neuspjes$noj primjeni pocetnog
imunosupresiva. (28) Takoder je bitno napomenuti da
niti jedne od ovih dviju preporuka/smjernica nisu spe-
cificne za LIP, iako EULAR-ove preporuke navode da
se glukokortikoidi kao prva linija lije¢enja mogu po-
sebno preporuciti za LIP i organiziranu pneumoniju,
no da su manje preporucljive za nespecifi¢cnu intersti-
cijsku pneumoniju (NSIP) i obi¢nu intersticijsku pneu-
moniju (UIP). Za razliku od EULAR-ovih preporuka,
ACR-ove smjernice nisu priznale monoterapiju gluko-
kortikoidima kao prvu liniju lijec¢enja. (27,28)

Nasa odluka da po¢nemo s primjenom monotera-
pije glukokortikoidima temeljila se na povoljnom
ucinku lije¢enja na pocetku bolesti i imala je uporiste u
EULAR-ovim preporukama. Azatioprin je uveden u
terapiju u svrhu kontrole bolesti i snizavanja doze
glukokortikoida. Razlog za razliku izmedu preferira-
nog imunosupresiva u EULAR-ovim i ACR-ovim pre-
porukama/smjernicama (azatioprin u odnosu na
MMEF) nije jasan, osobito s obzirom na nedostatak
komparativnih klinickih ispitivanja. Moguc¢a sklonost
prema MMF-u u ACR-ovim smjernicama moze biti
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lines may be due to caution, which was somewhat er-
roneously raised by the 2012 trial on patients with id-
iopathic pulmonary fibrosis (IPF) in which the mortal-
ity of patients treated with combined glucocorticoids
and azathioprine exceeded the mortality of the control
group. (29) Extrapolation of the result of this trial to
CTD-ILD population is not biologically plausible due
to its pathogenetic differences from IPFE. Furthermore,
in the original IPF trial, it was not possible to identify
whether excess mortality was driven by glucocorti-
coids or azathioprine.

CONCLUSION

Cryoglobulinemia can be perceived as a feature of
excessive lymphocyte activation in Sjogren’s syndrome,
associated with a higher risk of extraglandular disease
and lymphoma (30). Except for the general association
of cryoglobulinemia and extraglandular disease, LIP
and cryoglobulinemia do not seem to be directly caus-
ally associated. In patients presenting with a potential
extraglandular manifestation of non-recognized Sjo-
gren’s syndrome, cryoglobulinemia may serve as a clue
that is crucial for disease diagnosis.
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