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OPUTrIHAJIbHI CTATTI
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HYPERCALCEMIA IN PULMONARY SARCOIDOSIS IS NOT ASSOCIATED WITH GRADE OF
SEVERITY, CLINICAL COURSE AND EFFECTIVENESS OF TREATMENT

SO «National institute of phthisiology and pulmonology named after F. G. Yanovski NAMS of Ukraine»

FINEPKAJIbLIEMIA MPU CAPKOIA031 IEFEHb HE ACOLIIIOE
13 CTYNEHEM TAXKOCTW, XAPAKTEPOM MEPEBITY
3AXBOPIOBAHHA TA EQEKTUBHICTIO TEPAII
B. K. Faepuctiok, I'. J1. [ymeHiok, €. O. MepeHkoaa, f. O. []3106nuk,
O. B. bu4yeHko
Pestome

Mema 0ocnioxeHHs — BUBYMTM YaCTOTY i CTyMiHb rinepKanbuiemii y
XBOPVIX Ha CapKoifo3 3 ypaxkeHHAM MapeHXimu nereHb, il 3aneXHicTb Bif
CTyneHA BUPaKeHOCTi CApKOIA03HOr0 YpaXeHHs | AMHaMiKy B npoLieci cro-
CTepexeHHA/NiKyBaHHA XBOPVIX.

Mamepian i Memoodu. O6cTexeHo 153 XBOpYX i3 BepLue BUABNEHUM
capkoigo3om opraHis guxarHa Il i Il ctapii. BusHaueHHaA piBHA ioHi30BaHO-
ro Kanblilo B KPOBi MPOBOAUAN Ha aHanizatopi enektponitis «<AVL 9180»
(Roche).

Pesynbmamu. TinepkanbLiemia BiA3HayYaeTbcA B cepefHbomy Yy 37 %
XBOPUX, NPU LbOMY B abCOMIOTHOI GiNbLLOCTI MaLiEHTIB CrocTepiraeTbea
NiABULLEHHA PIBHA KanbLiito B KPOBi Nerkoro ctyneHs. XBopi i3 capkoigHoo
AncemiHaLlielo B IereHAX BUCOKOI LLiNbHOCTI AOCTOBIPHO He BiApi3HATbCA
Bifl MALiEHTIB 3 AMCEMiHaLi€I0 HU3bKO i MOMIPHOIO LWiNbHICTIO 3@ YacTOTO
rinepkanbLjiemii, Mpu UbOMY PiBEHb KanbLilo B KPOBi Yy XBOpKX 3 6inblu
BUPaXeHVM ypaxeHHAM MapeHXiMyW He3HaYyHO nepeBuLLYE aHanoriYHnN
NOKa3HWK Y NaLi€HTIB 3 AnceMiHaLi€l0 HU3bKOK i MOMIPHOIO LWiNbHOCTI.

Yepes 3 mic npoBeaeHHA Tepanii rnokokopTnkocTtepoigamm (MKC) y
6inbLocTi xBopux (81 %) cnocTepiraeTbcs perpecis 3axBopioBaHHA, y 15 %
— cTabinizauisn i nvwe B 4 % BUNagKiB — NporpecyBaHHsa. Y rpyni Xxsopux,
AKi He npunmany MKC, nporpecyBaHHA capkono3a Bifj3HAaYaETbCA Y KOX-
HOro TPeTbOoro Maui€HTa, WO Aa€ MifCTaBy BBaXaT NMOMUSIKOBOKO BUYIKY-
BasibHY TaKTVKY BeAEeHHs XBOPKX 6e3 KiHIYHMX NPOoABIB i NopyLleHb QYHK-
Lii 30BHILHbOro AMXaHHA B pO3paxyHKy Ha CMOHTaHHyY perpecito. YactoTta
i CTyniHb rinepkanbLiemii He 3aneXnTb Bif XapakTepy AVHaMiKy nepebiry
3aXBOPIOBaHHSA, 36epiralourcb He3MiHHUMU K NPY perpecii, Tak i npy Npo-
rpecyBaHHi.

BucHosok. OTpvMaHi pe3ynbTaTi AaloTb NiACTaBy pekomeHayBaTu
BUK/IOUYEHHA rinepKanbLiemii 3 nepeniky nokasaHb ana nposefeHHA MKC-
Tepanii XBOPUX Ha CapKOif03 OpraHiB AMXaHHA npu yeproBomy (2017)
nepernagi YHigikoBaHoro KniHiyHoro npotokosny «CapKoigo3s».

Knioyoei cnoea: capkoifos 3 ypakeHHAM MapeHximu nerexb, rinep-
KanbLjiemis.
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FTMNEPKANIbLUMEMUA MNPU CAPKOUAO3E NEFKNX
HE ACCOLIMNPYET CO CTEMEHDbIO TAXKECTU, XAPAKTEPOM
TEYEHNA 3ABOJIEBAHUA U DOOEKTUBHOCTbLIO TEPANUN
B. K. Faepuctok, I'. J1. [ymeHiok, E. A. MepeHkoea, A. A. []31061uk,
O. B. Bbi4eHKO
Pestome

Llene uccnedosaHus — W3y4nTb YacTOTy W CTeMeHb rmnepkanbLe-
MUM Yy GOJIbHbIX CapKOMAO30M C MOpa)KeHMeM MapeHXUMbl Nerkux, ee
3aBMICMMOCTb OT CTEMeHN BbIPaXKEHHOCTV CapKOW[O3HOMO MOpaXeHns 1
AMHaMUKY B npoLecce HabnofgeHra/neveHmna 60nbHbIX.

Mamepuan u memooel. O6cnepoBaHo 153 60/bHbIX C BNEPBbIE BbIAB-
NEeHHbIM capkomnpo3zom opraHoB AbixaHua Il v lll ctagun. Onpepenexune
YPOBHSA MOHU3MPOBAHHOTO KaNbLyA B KPOBU NMPOBOAWIN Ha aHanu3aTope
anekTponutoB «AVL 9180» (Roshe).

Pe3ynemamel. Ivnepkanbunemna onpepenaerca B cpegHem y 37 %
60/1bHbIX, NPY 3TOM Y aBCONMOTHOIO 6ONBLUMHCTBA NaLMEHTOB HabnogaeT-
CA MOBbILEHVE YPOBHA KaNbLA B KPOBU Nlerkoi cteneHu. bonbHble ¢
CapKOUA03HONM ANCCeMUHALMEN B NErKMX BbICOKOW MIOTHOCTM AOCTOBEP-
HO He OT/IMYaIOTCA OT NaLUEHTOB C ANCCEMMUHALMEN HU3KOW N YMEPEHHON
MAOTHOCTY MO YacToTe runepKanbLueMunm, Npu 3ToM YpoBeHb KanbLua B
KpOBU y 60MbHbIX C 6051ee BbipaXKeHHbIM Mopa)keHneM NapeHXMMbl He3Ha-
YMTENbHO NPEBbILIAET aHANOTNYHbIN NOKa3aTesb Y NalneHTOB C AnccemMu-
Hauwmen HU3KOM N yMepPeHHON NIOTHOCTU.

Yepes 3 mec npoBefeHnA Tepanum rniokokopTmkoctepougamm (FKC)
y 605bLWINHCTBA 60sbHbIX (81 %) HabnopaeTca perpeccus 3abonesaHus, y
15 % — cTabunusauma n Tonbko B 4 % ciyyaeB — nporpeccupoBaHue. B
rpynne 60sbHbIX, KOTOpble He NprHUManu FKC, nporpeccnpoBaHie capko-
1Ao3a onpefenAaeTca y Kaxaoro TpeTbero nalumeHTa, 4to JaeT OCHOBaHme
cumTaTh OWMOOYHOW BbDKMAATENbHYIO TaKTUKY BeAeHusi 6OnbHbIX 6e3
KIMHNYECKUX NPOABNEHNIA N HapyLLeHNn GYHKLMM BHELHero AblXaHWA B
pacueTe Ha CMOHTaHHYylo perpeccuio. Yactota 1 cTeneHb runepkanbLe-
MMM He 3aBUCUT OT XapakTepa TeueHUA 3aboneBaHWA, COXPaHAACL Hens-
MeHHbIMV KaK Npun perpeccuu, Tak U npu nporpeccupoBaHum.

Bbigo0. [MonyueHHble AaHHble [alOT OCHOBaHWE pPeKOMeHAOoBaTb
UCKIIOYEHVe rrnepKanbLmMemMnmn U3 nepeyHs nokasaHuin Ana npoBeAeHns
KC-Tepanuu 60nbHbIX CapKoVA030M Npu odepenHoM (2017) nepecmoTpe
YHUGMUMPOBAHHOTO KNMHMYecKoro npotokona «CapKonpaos».

Knioyesole coea: capkorijo3 C nopaxeHnem napeHxumbl nerkumx,
runepKanbLuemus.

Ukr. Pulmonol. J. 2016; 4:24-27.

laspuctok Bnaoumup KoHcmaHmuHosuy

Y «HayuoHabHbIG UHCMUMym hmu3uampuu u nys1bMOHOI02UU
um. @. I. iHoscko2o HAMH YkpauHsi»

3asedyrouwjuli KITUHUKO-(h)YHKUUOHATbHbIM OmOesieHuem

/1. meo. H., npogheccop

10, yn. H. Amocosa, Kues, 03680, YkpauHa

Ten./epakc: 38 044 270-35-59, gavrysyuk@ukr.net

Hypercalcemia in sarcoidosis develops as a result of
excessive production of serum 1,25 dihydroxyvitaminum
D, — calcitriol by activated macrophages in sarcoid gran-
uloma [1].

Calcitriol controls calcium metabolism. It induces Ca?*-
transferrin peptide synthesis by intestinal cells, which regu-
late calcium ions and phosphates absorption from intesti-
nal space into epithelial cell and further into the blood-
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stream against concentration gradient on intestinal mem-
brane. In kidneys calcitriol stimulates a reabsorption of cal-
cium and phosphate ions. At low concentration of calcium
ions calcitriol promotes mobilization of calcium from bone
tissue [2].

Usually, such sarcoidosis symptoms as general weak-
ness and fatigue are partially associated with hypercalce-
mia [1].

Hypercalcemia is considered as one of sarcoidosis com-
plications [1], being among others, an indication for gluco-
corticosteroid therapy administration [3, 4].
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The rate and the grade of hypercalcemia in

patients with parenchymal lung sarcoidosis

Data on the rate of hypercalcemia in sarcoidosis are
controversial. D. G. James et al. [5] reviewed publications,
describing about 3676 cases of hypercalcemia in patients
with sarcoidosis, affecting various organs and systems —
hypercalcemia was registered in 11 % of patents.

In order to study the rate of hypercalcemia in parenchy-
mal lung sarcoidosis we examined 153 patients with newly
detected stage Il and Il pulmonary sarcoidosis: 71 (46,4 %)
male, 82 (53,6 %) female; age — from 20 to 67 years.

Diagnosis of sarcoidosis was established considering
clinical and functional data, verified by chest high resolu-
tion computed tomography (HRCT), performed on Aquilion
TSX-101A (Toshiba) scanner. Stage Il sarcoidosis was diag-
nosed in 144 (94,1 %), stage lll — in 9 (5,9 %) patients.

Blood level of ionized calcium was measured using
electrolyte analyzer «AVL 9180» (Roshe). Based on instru-
ment manual the value 1,31 mmol/l was considered the
upper normal level of calcium.

The results demonstrated that hypercalcemia (from
1,32 to 1,44 mmol/l) was observed in 57 (37,3 %) patients.

0. P. Sharma, famous sarcoidosis expert, offered the fol-
lowing classification of hypercalcemia in sarcoidosis [1]: mild
— total blood calcium concentration from 2,50 to 2,86
mmol/l, moderate — from 2,86 to 3,37 mmol/I and severe
— above 3,37 mmol/l. Correspondingly, for ionized calcium
mild hypercalcemia fits within 1,25 to 1,43 mmol/l range,
moderate — from 1,43 to 1,68 mmol/l, severe — above 1,68
mmol/l.

According to the results of analysis moderate hypercal-
cemia was found only in 3 patients. In 54 cases mild hyper-
calcemia was observed. Mean ionized calcium serum con-
centration was 1,303 £+ 0,004 mmol/I.

Hypercalcemia: relation with the intensity

of sarcoidosis lung lesions

Since excessive production of calcitriol by activated
macrophages of sarcoid granuloma is a cause of hypercal-
cemia, it makes sense to presume that the grade of the
elevation of blood calcium level directly depends on the
quantity of granulomas, i.e. intensity and extent of sarcoid-
osis lung lesions.

To prove this concept we performed a comparative
study of the prevalence and the grade of hypercalcemia in
two groups of patients, different by the grade of severity of
sarcoidosis lung parenchyma lesions. In the process of alloca-
tion of the patients to different groups 35 subjects with non-
typical lesions (consolidation, lung nodules, ground-glass
opacity) were excluded. The rest 118 patients had similar
characteristics of pulmonary lesions (nodular pattern of dis-
semination), but with different grade of lung involvement.

Parallel with stratification of study patients based on a
visual evaluation of the intensity and the extent of pulmo-
nary lesions, we have also used a method of computed
tomography densitometry of lung parenchyma [6] (Fig.). The
density of lung parenchyma was evaluated using a slide with
maximal intensity of lung lesion (as a rule in the hilar area).

First group consisted of 63 patients with low and medi-
um density dissemination (< -800 HU), second — 55 patients

with high density dissemination (> -800 HU). Upper limit of
800 HU was selected empirically considering previous experi-
ence of visual evaluation. The results are presented in table 1.

Fig. HRCT appearance of patient G., stage Il sarcoidosis (on the
left): low density limited nodular dissemination («cluster»-symp-
tom) (-866 HU); MSCT scan of patient B., stage Il sarcoidosis
(right): high density extensive nodular dissemination (-767 HU).

Table 1
Blood calcium level and rate of hypercalcemia depending on
lung dissemination density (M + m)

Group 1 Group 2
Index (n=63) (n = 55) t
lonized blood calcium level 1,292 + 0,006 1,313 + 0,008 2,10*
Rate of hypercalcemia (%) 28,6 £5,7 43,6 £ 6,7 1,70

Note: * — statistically significant difference.

The data from the table demonstrate the higher rate of
hypercalcemia in patients with high density dissemination,
than in patients with low and medium density lesions (43,6
% and 28,6 %, correspondingly), but the difference was not
statistically significant. Blood ionized calcium level in
patients with more extensive sarcoidosis lung lesions was
significantly higher, than in patients with mild and medium
density dissemination. But still the difference was not sig-
nificant (A = 0,02 mmol/l).

Results of blood calcium concentration monitoring

during follow-up/treatment of patients

According to G. Rizzato [7], glucocorticosteriods (GCS)
reduce the concentration of calcium in blood serum by
increase of its secretion with urine. Methotrexate and aza-
thioprine do not affect calcium metabolism. But according
to P. Sharma [1] these drugs reduce hypercalcemia due to
reduction of the total granuloma burden.

After diagnosis has been established the choice of fur-
ther management option was made in accordance with
Unified clinical protocol «Sarcoidosis» [4] and ATS/ERS/
WASOG «Statement on Sarcoidosis» [3]. These documents
recommend starting GCS therapy in:

- all stages of sarcoidosis with extrathoracis lesions —
involvement of heart, eyes, central nervous system and with
hypercalcemia;

- stage Il sarcoidosis and clinical symptoms (cough,
dyspnea, fatigue) and/or presence of moderate lung func-
tion disturbances;

- stage Il of the disease.

YKpaiHCbKUIA NyIbMOHONOriYHMIA XKypHan. 2016, N2 3
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Methylprednisolone 0,4 mg/kg daily was prescribed for
8 weeks with further gradual reduction of dose to 0,2 mg/
kg by the end of third month of therapy (Visit 2).

Methotrexate was administered to patients with con-
traindication for GCS therapy in dose 10 mg once a week in
combination with folic acid 1 mg daily.

If no clinical signs of sarcoidosis, no significant abnor-
mality of lung function/carbon monoxide lung diffusion or
no hypercalcemia observed at Visit 1, anti-inflammatory
therapy was not administered.

Methylprednisolone was in total prescribed to 94
patients, methotrexate — to 6 patients, in 53 cases treat-
ment was not administered.

Effectiveness was assessed at Visit 2 (in 3 months).
Clinical and functional data and the results of multi-slice
computed tomography (MSCT) were evaluated.

The regression of disease was noted in 94 patients: 76
patients received methylprednisolone, 1 — methotrexate
and in 17 cases a spontaneous regression (without treat-
ment) was registered.

No change (or stabilization) was observed in 36 patients:
36 of them received methylprednisolone, 5 — methotrex-
ate, 17 — no treatment.

Progression of sarcoidosis was registered in 23 patients:
only 4 of them received methylprednisolone, 19 — follow-
up without treatment.

Outcomes of sarcoidosis depending on treatment
option are presented in table 2.

In majority (80,9 %) of patients on methylprednisolone
therapy a regression of disease in 3 months was observed.
In 14,9 % a stabilization and in only 4,2 % of cases a progres-
sion were noted. Thus, the results confirmed high effective-
ness of GCS therapy in patients with lung parenchymal sar-
coidosis.

Table 2
Rate of regression, stabilization and progression of sarcoid-

osis depending on management option

Sarcoidosis outcome

Group of patients Regression Stabilization Progression
abce. % abce. % abc. %
Methylprednisolone 76 80,9 14 14,9 4 42
(n=94)
Methotrexate (n = 6) 1 16,7 5 83,3 - -

Follow-up with no

treatment (n = 53) 17 320 17 320 19 360

It seems too early to make any conclusions regarding
methotrexate efficacy based on the outcomes of 3 months
therapy: a regression was registered in 1 patient, stabiliza-
tion — in 5. Normally, it takes up to 6 months of treatment
to achieve its peak efficacy [8].

In group of patients followed up without therapy a sponta-
neous regression was noted in 32,0 % of cases, stabilization —
also in 32,0 %, a progression — in 36,0 % of patients. Hence, in
each third subject a course of sarcoidosis worsened.

These data provide reasonable grounds to conclude
that non-interventional follow-up of patients without
symptoms and pulmonary function disturbances awaiting
spontaneous regression should be considered as wrong
option. From our point of view GCS therapy should be initi-
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ated in every patient with lung parenchymal sarcoidosis
with no exception.

Table 3 summarizes the results of blood calcium mea-
surements at Visits 1 and 2 depending on disease outcomes.

Table 3
Blood calcium level depending on outcome (M + m)

Regression Stabilization Progression
Index (n=94) (n=35) (n=23)
V1 V2 Vi1 V2 Al V2
Ionl.zed blood 1306 + 1,298 + 1301 + 1,310 £ 1294 + 1,282 +
calcium level 0.006 0,005 0,008 0,009 0013 0,011
(mmol/I) ! t=1,02 ! t=0,74 ! t=0,70
Rate of hyper- 41,5+ skies 28,6 + e 304 + e
calcemia (%) 51 >0 7,6 84 9,6 99
’ t=0,29 ! t=1,77 ! t=0,32

Based on the concept of existing direct correlation
between the level of blood calcium and the granuloma
burden in sarcoidosis patients [1], we should have expected
a decline of calcium concentration in disease regression, its
increase — in diseases progression and no change in stable
disease. However, data from table 3 demonstrate that it was
not true. The concentration of calcium remained constant
for 3 months. At the same time in all groups mean calcium
blood level was within normal range.

The rate of hypercalcemia was unchanged both in
regression and progression outcomes of sarcoidosis. In the
group of patients with stable disease there was a trend
towards increasing number of patients with hypercalcemia,
but still this was not statistically significant.

There is an impression that hypercalcemia is complete-
ly independent of sarcoidosis, its rate and grade does not
correlate with severity and course of the disease.

Apparently, along with excessive calcitriol production
by activated sarcoid granuloma macrophages, there are
other mechanisms of calcium metabolism disturbances in
sarcoidosis, requiring further investigation.

Conclusions

1. In lung parenchymal sarcoidosis hypercalcemia is
observed in average in 37 % of patients. At the same time in
the vast majority of patients mild elevation of blood calci-
um level is registered.

2.In terms of hypercalcemia the patients with high den-
sity sarcoidosis dissemination have no differences with low
and medium density dissemination patients. At the same
time the calcium level in patients with more extensive lung
lesions is insignificantly higher than in patients with medi-
um and low density dissemination.

3. In 3 months of GCS therapy the majority of patients
(81 %) reaches the regression of disease, 15 % — stabiliza-
tion, while only 4 % of cases have the disease progression.
In group of patients followed up without therapy a progres-
sion of sarcoidosis is observed in each third patient, proving
that that non-interventional follow-up of patients without
symptoms and pulmonary function disturbances awaiting
spontaneous regression is wrong approach.

4. The rate and grade of hypercalcemia do not depend
on course and outcome of the disease, remaining unchanged
both at regression and progression of sarcoidosis.
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5. Study results provide enough evidence to exclude
hypercalcemia from this list of indications for GCS therapy
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