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Triple combination of interferon beta-1b, lopinavir-ritonavir, and ribavirin

in the treatment of patients admitted to hospital with COVID-19: an opéen-

label, randomised, phase 2 trial
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d SARS-CoV-2514=COVID-19%_i7& 5 }}% AT K E(20202 1 ¢ g)
P Fam L7 F
- 4+ (phylogenetic) %4 172003 SARS-CoV » F]} 424524 i@ p & 2003
# lopinavir—ritonaviri s @& g BRI 5 K A £ o
FERFALE21X 7= FAEUER gl paEed o s 438 5264%:95
A K2kt o H P lopinavir-ritonavir (2.4%) versus historical controls without

antiviral treatment (28.8%) -

o level of 0.05, 80% powersnsezt X £ » w2t B e Rk A § 5 = 230 s

@) BLHURSER



QW9

o 4B HELIIFRGATH SR A feis sk &oe (intention-to-treat) X 3 K 4
c X RFREXI - HicKEF ST R

e MHIFER T % BFEE R T Mann-Whitney U test:g {7 +¢ &

* i EIFHAE LR DR > 12110910 copies per MI % i 55

« * Cox proportional hazards model:*+ & Hazard ratios (HRS)

c EREAHY FFHF (D<010) o Bl 5 RE AL HIERISR TR EW
r

@) BTIREER
e



[T 1
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group (52 with symptom onset <7 days {24 with symptom onset <7 days and 17
and 34 with symptom onset =7 days) with symptom onset =7 days)
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Combination Control group
group (n=86) (n=41)
Age 510 (31-0-61-3)  52-0(33.5-625)
S
Men 45(52%) 23 (56%)
o 41 (48 18 {44%)
ime from symptoms onset to 5{4-7) 4(3-8)
rt of treatment, days
Undertying diseases
Diabetes 11 (13%) 6 (15%)
Hypertension 23 (27%) 13 (32%)
Coronary artery disease 5(6%) 5{12%)
Cerebrovascular disease 1{1%) 1(2%)
Hyperlipidaemia 18 (21%) 11(7%)
Thyroid disease 3(3%) 1(2%)
Obstructive sleep apnoea 1(1%) 1(2%)
Crohn's disease 1{1%) 0
Epilepsy 1(1%) o
Tuberculosis 22%) 0
Chronic hepatitis B 22%) 1(2%)
Chronic hepatitis C ] 12%)
Malignancy 1{1%) 1(2%)
Smoker & (73) 1(2%)
Symptoms and signs
I Fever 70 (81%) 37 (78%)
Chills 13 (15%) 6 (15%)
[ couh 45 (52%) 73 (56%)
Sputum 20 (24%) 13 (32%)
Shortness of breath 7 (8%) 7 (17%)
Sore throat 16 (19%) 10 (24%)
Myalgia 10 {12%) 8 (20%)
Mazlzise 19 (22%) 5 (12%)
Mawsea orvomiting 1(1%) 4]
Diarrhoea 17 (20%) 7 (17%)
Rhinomhoea 14 (16%) 10 (24%)
Ancsmia 4(5%) 1(2%) I
Headache 3(3%) IG7%)
Chest tightness 2(2%) 1]
Anorexia 1(1%) 4]

{Table 1 continues in next colurmn)

E#? iF52% (IQR 32-
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Combination Control group
group (n=88) (n=41)

{Continued from previous column)
Baseline laboratory findings (normal range)

Haemoglobin 134(127-149)  135(127-14.8)
(115148 g/dL)
White cell count 4.9 (37-61) 5-4 (4-6-6-4)
(3-89-9-93x 10° per L)
Meutraphils 34(2-4-43) 35(20-45)
(2401-7-42 107 per L)
Grmphootes To0ET) TIO0-T5)
1.06-3-61x 10" per L}
Flatelets 195-0 1920
{154-371% 107 per L) [171-8-260-0) (160-5-244.5)
Alanine aminotransferase 23.0(15-0-33-3)  26.0(14.5-430)
(E-4500L)
Alkaline phosphatase 580 (480-750) 6540 (525750}
(42-110 UJL)
Lactate debydrogenase 194.0 167.5
[143-280WL) (155-8-248.0) (142-0-200-0)
Bilirubin (4-23 pmol/L} 73 (5-5-3-0) 7.5 (6-0-10-8)
Creatinine (43-82 pmol/L) 755 (65-0-92-00 760 (62-5-96-0)
Urea (2-9-8-0 mmal/L) 4.0(2-9-4-8) 3T (27-46)
Creatine kinase 7040 (50-0-151.0%  90-5(54.5-141.5)
{22-198 /L)
C-reactive protein 30(2-0-9.2) 30(15-7-2)
(=076 mg/dL)
Erythrocyte sedimentation 19.0 (11-0-48-.0) 190 (9-8-37-B)
rate (=17 mmyh}
Bassline radiclogical findings (%)

Abnormal chestx-ray 64 (74%) 12 (78%)

Right upperzone infltrate [u] 0 (0%}

Right middlezone 4 (5%) 6 (15%)

infiltrate

Right lower zone infiltate 38 (44%) 18 (44%)

Left upperzone infiltrate 1(1%) 0

Left middle zone infiltrate 7(8%) T17%)

Left lower zone infilirate 7 (31%) 10 (24%)
High-resclution CT 14 (16%) 6 (15%)

{performed in 22 patients)

Diata are n (%) or median (IR). In the combination group 52 patients were treated
with triple combination of interferon beta-1b lopinavir-ritonavir, and ribavirin
and 34 patients were treated with lopinavir-ritonavir and ribavirin; in the control
groap. 41 patientswere traated with lopinavir-ritonawir. LL=uwnits per L

Table 1: Baseline demaographics of the study population




Combination Control group  pvalue
group (n=85) (n=41)
MEW 52
Baselina 2(1-2) 2(2-2) 052
Diay 1 1{1-2) 2(2-2) <0-0001
Diay 2 1-0 (0-0-2-0) 2-0(1-5-3-0) <0-0001
Day 3 0 {0-1) 2(1-3) <0-D001
Diay 4 0{0-1) 2(1-2) <0-0001
Diay 5 0{0-1) 2(1-2) <0-0001
Day & 00 {0-0-1-0) 1-5 (1-0-2-0) <0-0001
Diay 7 00 {0-0-1-0) 1-0 (0-B-2-0) 0-D010
Time to NEWSZ of 0, days 4(3-8) ai{7-4q) woiD-O0H
SOFA score
Baselina 0(0-1) 0 {-1) 038
Diay 1 0{0-1) 0(1-1) 021
Diay 2 0{0-2) 1(0-2) 0-025
Diay 3 0{0-2) 1(0-2) 0010
Diay 4 00 (0-0-13) 1-0 (0-0-2-0) 0012
Day 5 0{o-1) 1{0-7) o010
Diay & 0{0-1) 1{0-2) 0-035
Dy 7 0{0-1) 1(0-2) 0028
Time to S0FA score of 0, days 340 (1-0-8-0) 80 (& 5-9-0) 0041
Duration of hospital stay, days 90 (7-0-13-0) 14-5 (9-3-16-0) 006
20-day mortality o) o(0) 1-00
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& Hip R e feddliedp i o ToRk
ik B F e (NEWS2 5 0% %
SRk RIER) > SR el
FINEWS2 % 0P fF i ds 41 o B %
o PR A w5 4% [IQR 3-8] 2
8= [7-9] ; HR3.92 [95%Cl 1.66-
9.23] » p <0.0001

Z F|SOFAZEA 5 0hpFRF > &
Hnh e feirdl e s b 5 3.0%
[1.0-8.0]¥28.0= [6.5-9.0] ; HR
1.89[1.03-3.49] > p=0.041
B odeinf 4 0 & % enNEWS24e
SOFA= F1¥ BLE T 47 i) i 3¢
( #t7% p<0.0001)
Afuin? TEEER o & B IsRk
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Combdnation Controd group pvalue
group (n=386) (n=41)
lime to negative viral load, days
Masopharyngeal swab 7i5-11) 12 (8-15) O-0010
Posterior oropharyngeal saliva oD (305 B0 (5-3-10-9) [TEVE]
Throat swah 45 (1-3-68) 70 (3-0-12-0) 0030
Stool C(2-C) 7ia-4g) o030
All specimens 8 (6-13) 13 (8-1%) 0010
Wirchogical findings (RT-PCR). log,, copies per mL
MNasopharyngeal seab (baseline) o4 {4-5-3-0) &4 (3977) o70
Posterior oropharyngeal saliva (basaline]® 52 (3-8-7-0) 53 (4-3-71) 05
Throat seah (basaline) 46 [3-09-61) 45 (37-57) -85
Stool [haselina) 33(27-53) 38(2-6-73) 053
Cytokine concentration, log,, pg/mil
IL- & (baselina) 1-4 {1-0-1-4) 1-4 {1-0-1-6) 043
THFa (baselina) 1(1-1) 1(1-1) 1-00
Concomitant trestments
Ohscygan therapy 12 (14%) 5 (12%) 072
Mon-invasive ventilator suppart 3(3%) 2 (5%) 075
‘Wentilator support i 1(2%) 015
Antibiotics 44 (51%] 5 (61%) 0313
Amidllin-clawlanate 29 (34%) 21{51%) 0-080
Azithromycin 7 (8%) 4 (10 076
Ceftriaxone 13 (14%) 8 (20%) 0-47
Dosycycline 13 (15%) 8 (20%) 053
Levofiosxacin 11{13%] Xk ) 036
Piperacillin-tazrobactam L (e%] a 012
Corticosteroid [stress dose)® & [75E) 2 [5%) 0-65

Data are median (KIR) or 0 {%). NEWS2-national eary waming score 2. 5 0F A-ssquentlal oman fallure assesment.

* Stress-dose stenoldwas Mydrocortisone 50 mg every § hintravenously, tapered over 57 davs.
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A
4 —a— Treatment group
—i— Control group
0001
pe0-0001
3 - -
pe0-0001 p=0-0001
W pe-0001 pel0001  pe0-D0OL
= 24 T i
: N I
1= > ﬂ-\
o L
[ 2 4 & 8
MNumber of samples
Combinationgroup 86 86 B6 86 86 B2 76 75
Controlgroup 41 41 41 41 41 41 40 40
C
- 8
E | p=00040
B P00
EB R Pe-D001
iz p-00070
ER S - 0036
= o -
24 . _
=3 7 s
= =
TE
o = 24
5
2
£
o T T T 1
o . 4 & 8
Mumber of samples
Combinationgroup 7& 76 73 &7 &4 B3 59 54
Control group 32 iz 32 30 30 32 29 28
E
B
- b
; £ 4
T 3
= a
-
=
= 5
0 T T T 1
2 4 ] g
Number of samples Tirme from start of study treatrment (days)
Combination group 21 14 19 19 15 17 10 9
Control group 15 13 14 13 15 13 12 10

10+
= pe0-0001
= F p=00040 T p-00010
gy p=0-0010
= = e p=0-0010
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iz | P00
iz ° ~
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o 2 4 & 4
Number of samples
Combination group 36 86 B6 86 a5 a2 76 75
Control group 41 Ll 41 41 41 40 E ] 7
D
.
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2 F 1
2 E 44
3T Y
£ 3 1
O oh
£ 9
== 5
0 T T T ]
0 2 4 6 &
Number of samples
Combination group &8 64 o5 th 53 41 m 30
Contral group 31 n n g 25 23 22 20
F
240+
P= 00040
p=0-0020
p=0+053
- E p=0-0060
= 1-5
R S -
= ) “
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o T T T ]
0 2 4 6 &

Numiber of samples Time from start of study traatment [days)

Combination group &0 60 b0 &0 &0 60 &0 &0
Control group 24 24 24 24 24 24 24 24

Figure 2: Qutcomes over timea

{A) National early warning score 2; (B) nasopharyngeal swab viral load, (C) posterior orophanymgeal saliva viral load. (D) throat swab viral load. (E) stool viral load,

and (F) serum IL-& cytokine concentration (first 80 recruited patients). Data points are medians and ermor bars are IGRs.
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Started treatment <7 days from sy mptom onset

Started treatment =7 days from symptom onset

Combination group  Control grovp  pwalue Combination grovp  Control group pvalue
{with interferon (n=24) {without interferon  (n=17)
beta-1b; n=52) beta1b; n=34)
MEWS2
Baszline 2(1-2) 2(2-7) 011 2(1-2) 2(1-2) 0-49
Day 1 111 2(2-7) <0-0001 2(1-2) 2(1-2) 071
Day 2 10 (0-0-1.0) 20(1530) |<0-0001 15 (1.0-2.0) 20(10-28) 041
Day 3 0-0 (0-0-1-0) 20(10-30) |<0-00m 1.0 (10-2.0) 20(03-28) 016
Day 4 0-0 (0-0-0-0) 20(10-25) |<0-0001 1.0 (10-2.0) 20(03-20) 037
Day 5 0(0-0-5) 2(1-2) <0-0001 1(0-1) 2(0-2) 0-040
Day & 0(0-0-3) 1(1-2) <0-0001 1(0-1) 1(0-2) 014
Day 7 0 (0-0) 1{0-2) 00001 1(0-1) 1(0-1) 068
Time to NEWSZ of 0, days 40 {3-0-50) B0(6550) |<0-0001 60 (50-10-8) 80(55-8-0) 040
SOFA score
Baszline 0(0-1) 0(0-1) 0-99 1(0-1) 0{0-1) 07
Day 1 0.0 (0-0-1.0) 10(00-10) | o030 1.0 (0-0-2-0) 10(00-15) 06
Day 2 01 1(0-2) 0-0060 1(0-2) 1(0-2) 072
Day 3 0(0-1) 1(0-2) 0-0050 1(0-2) 1(0-3) 0-49
Day 4 0(0-1) 1(0-2) 0-0060 1(0-2) 1(0-3) 048
Day 5 0-0 (0-0-0-8) 10(00-20) | o030 1.0 (0-0-2.0) 10(00-30) 055
Day 6 0.0 {0-0-0-0) 050020 | ooowo 1.0 (0-0-2.0) 10(00-20) 088
Day 7 0.0 (0-0-0-0) 05(00-20) |<0o0001 1.0 (0-0-2.0) 10(00-20) OB
Time to SOFA score of 0, days (L5 7(:9) 0-0010 B(1-8) 8(1-9) 023
Duration of hospital stay. days 8({6-12.5) 15 (3-16) 0-0030 13 (B-15) 135 (12.3-21.8) 0-090
30-day mortality o) 0(0) 100 0(0) 04 1.00
Time to megative viral load. days
Nasophanymoeal swab 6-5 (4-0-8-0) 12.5(8.0-14-8) |<0-0001 105 (8-0-12.3) 120 (80-7-0) 010
Posterior orophanmgeal saliva 6-0 (2-0-7-0) 85(53-118) |<0-0001 8-0(6-0-5-0) g-0(53-30) 079
Throat swab 40 (1-0-6-0) £0(33-128) | 00010 50 (1-5-8-0) 45(20-90) 052
Stool 45 (2-0-50) &03070) | ooro 5.0 (2-0-10-0) 70(55-85) 014
&l specimens 7-0(4-0-53.0) 13-0(8-0-14-0) |<0.0001 120 (7-8-14.0) 12.0 (12-0-130) 0080
Virclogical findings (RT-PCR), log,, copies per mL
Masopharyngeal swab (baseling) 7(52-8-4) 6-1(43-77) 029 553873 66 (3-8-8) 065
Posterior oropharyngeal saliva (baseline} 54 (3-9-7-3) 53 (39-75) 0-86 4838-62) 54(49-68 030
Throat swab (baseline) 4-8(32-69) 4-4(3-561) 0-81 4.5 (1.0-5-6) 50(40-55) 052
Stool (baseline) 32(19-62) 32 (29-56) 0-85 33(28-39) 561974 048
Cytokine concentration, log,, pg/mL
IL-6 (baseline) 14 (1-1.5) 1-4(1-4-1-6) 013 14(1-1-4) 1(1-16) 0-45
TNFa (baseline) 111 1(1-1) 0-87 1(-1) 1(1-1) 0-82

Data are median (K)R). MNEW 52 =national early warning score 2. S0FA=sequential organ failure assessment.

Table 3: Subgroup analysis of dlinical, viral load, and oy tokine profile
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