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Effects of Pneumococcal and Influenza Vaccine in Elderly Inpatients

Seong Hi Cheon, Hye In Kim, Keun Mi Lee, Seung Pil Jung*

Department of Family Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background: Pneumococcal and influenza vaccinations are effective in reducing morbidity and mortality. Our study investigated the effects of

pneumococcal and influenza vaccinations in elderly inpatients.

Methods: The medical records of 1,076 inpatients over 65 years old treated at the Department of Internal Medicine of Yeungnam University Medical
Center (Daegu, Korea) between October 2015 and March 2016 were reviewed. Vaccination data were obtained from the Korea Centers for Disease
Control and Prevention web system. The chi-square test was used to analyze univariate factors associated with pneumonia and mortality. To
estimate the probabilities of binary responses with vaccines as predictor variables, we performed logistic regression for multivariate analyses after
adjusting for confounding factors. The analyses were performed using IBM SPSS Statistics ver. 23.0. A P-value <0.05 was considered to indicate a

significant difference between groups.

Results: Pneumococcal and influenza vaccination coverage rates were 73.4% and 77.2%, respectively. Statistical associations were observed between
pneumococcal conjugate vaccination and pneumonia in the group aged 75 years or older and pneumococcal conjugate vaccination and mortality
in the entire group. Influenza vaccination was associated with mortality in the entire group and the group aged 65-75 years. Pneumonia-associated
morbidity was high despite pneumococcal conjugate vaccination in the group aged 75 years or older; influenza vaccination decreased the incidence

of pneumonia in the entire group.

Conclusion: In elderly inpatients, the pneumococcal vaccination rate was high, but its effectiveness was uncertain. However, influenza vaccination had

a positive effect in reducing pneumonia-associated morbidity.
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Table 1. The baseline characteristics of subjects

Seong Hi Cheon, et al. Effects of Pneumococcal and Influenza Vaccine in Elderly Inpatients

Al o)3h 9 Apgo] Wl 7} Z27)shehse) o) Z 2ol Pl Al(influenza
vaccine, [V)2 5041 O/ /dQl, e, A A M2 5412 &

=°] AF ool EeErh
H 69

9.3%, 201414 72.3%, 2015

=5 A 5 W AeE 7 gp
Vo] 718 654 o] HEE-> 2013
80.5%% A|<:2] O & AF<=5}a1 Q)

71&9] ofe] Q- 7|Ht AA5toll A PV TV HE ofghlk AFYE
= W= Zlo] B A Qlep i Zleful gl Qe S th ke

SF Aol A PV7E 3540 w4t A2 (invasive pneumococcal dis-
ease, IPD)O]| Tt ol A k= Q1oL 71 £] 9] Rlof| ofgt #H|glofl=
B3} AR A 2ok B 1ol Az 654 o]
Q1 gkt A PV BTV £ Agk-S ahefslaL, Al 741
5] ) 9L Aol = o B Aistaa

o0 =11

Hu

Patients age (y)

Variable Total 65-75 >75
Total Male Female Total Male Female Total Male Female

Overall 1,076 (100) 676 (100) 400 (100) 514 (100) 354 (100) 160 (100) 562 (100) 322 (100) 240 (100)
Male 676 (62.8) 676 (100) 0(0) 354 (68.8) 354 (100) 0(0) 322 (57.2) 322 (100) 0(0)
Female 400 (37.1) 0(0) 400 (100) 160 (31.1) 0(0) 160 (100) 240 (42.7) 0(0) 240 (100)
Pneumonia 484 (44.9) 287 (42.4) 197 (49.2) 216 (42.0) 148 (41.8) 68 (42.5) 268 (47.6) 139 43.1) 9 (53.7)
Death 218(20.2) 162 (23.9) 56 (14.0) 102 (19.8) 84 (23.7) 18(11.2) 116 (20.6) 78 (24.2) 38(15.8)
PV 790 (73.4) 491 (72.6) 299 (74.7) 360 (70.0) 241 (68.0) 119 (74.3) 430 (76.5) 250 (77.6) 180 (75.0)
PCV 79 (7.34) 49 (7.24) 30(7.5) 48 (9.33) 33(9.32) 15(9.37) 31(5.51) 6 (4.96) 5(6.25)
PPSV 758 (70.4) 472 (69.8) 286 (71.5) 341 (66.3) 228 (64.4) 113 (70.6) 417 (74.1) 244 (75.7) 173 (72.0)
PCV & PPSV 47 (4.36) 0 (4.43) 7 (4.25) 29 (5.64) 20 (5.64) 9 (5.62) 8(3.20) 0(3.10) 8(3.33)
\% 831(77.2) 523 (77.3) 308 (77.0) 380 (73.9) 259 (73.1) 121 (75.6) 451 (80.2) 264 (81.9) 187 (77.9)
Hypertension 421 (39.1) 248 (36.6) 173 (43.2) 186 (36.1) 129 (36.4) 57 (35.6) 235 (41.8) 119 (36.9) 116 (48.3)
Diabetes mellitus 290 (26.9) 172 (25.4) 118 (29.5) 139 (27.0) 98 (27.6) 41 (25.6) 151 (26.8) 74 (22.9) 77 (32.0)
Cancer 307 (28.5) 250 (36.9) 57 (14.2) 177 (34.4) 146 (41.2) 31(19.3) 130 (23.1) 104 (32.2) 6(10.8)
Operation 611 (56.7) 377 (55.7) 234 (58.5) 300 (58.3) 201 (56.7) 99 (61.8) 311 (55.3) 176 (54.6) 135 (56.2)
Admission 754 (70.0) 487 (72.0) 267 (66.7) 369 (71.7) 260 (73.4) 109 (68.1) 385 (68.5) 227 (70.4) 158 (65.8)
Tuberculosis 230 (21.3) 166 (24.5) 64 (16.0) 125 (24.3) 95 (26.8) 30(18.7) 105 (18.6) 71(22.0) (14 1)
Smoking 357 (33.1) 325 (48.0) 32(8.0) 188 (36.5) 177 (50.0) 11 (6.87) 169 (30.0) 148 (45.9) 1(8.75)
Alcohol 268 (24.9) 257 (38.0) 1(2.75) 158 (30.7) 154 (43.5) 4(2.5) 110 (19.5) 103 (31.9) 7 (2.91)
Anticoagulant procedure 228 (21.1) 142 (21.0) 86 (21.5) 103 (20.0) 67 (18.9) 36 (22.5) 125 (22.2) 75(23.2) 50 (20.8)
Anticoagulants 274 (25.4) 166 (24.5) 108 (27.0) 116 (22.5) 84 (23.7) 32 (20.0) 158 (28.1) 82 (25.4) 76 (31.6)
Fall down 912 (84.7) 555 (82.1) 357 (89.2) 357 (69.4) 236 (66.6) 121 (75.6) 555 (98.7) 319(99.0) 236 (98.3)
Bed sore 161 (14.9) 103 (15.2) 58 (14.5) 53(10.3) 39(11.0) 14 (8.75) 108 (19.2) 64 (19.8) 44 (18.3)
Epilepsy 4(0.37) 2(0.29) 2(0.5) 3(0.58) 2(0.56) 1(0.62) 1(0.17) 0(0) 1(0.41)
Renal disease 34 (3.15) 21(3.10) 3(3.25) 14 (2.72) 10 (2.82) 4(2.5) 20 (3.55) 1(3.41) 9 (3.75)
Cardiac disease 153 (14.2) 91(13.4) 62 (15.5) 66 (12.8) 46 (12.9) 20(12.5) 87 (15.4) 45 (13.9) 42 (17.5)
Allergy 86 (7.99) 52 (7.69) 34 (8.5) 50 (9.72) 29(8.19) 21(13.1) 36 (6.40) 3(7.14) 13 (5.41)
Dysphagia 51(4.73) 36 (5.32) 5(3.75) 25 (4.86) 19 (5.36) 6(3.75) 6 (4.62) 7(5.27) 9(3.75)
Gait disturbance 352 (32.7) 207 (30.6) 145 (36.2) 129 (25.0) 89 (25.1) 40 (25.0) 223 (39.6) 118 (36.6) 105 (43.7)
Circulatory symptoms 34 (3.15) 20(2.95) 4(3.5) 19 (3.69) 13 (3.67) 6 (3.75) 5(2.66) 72.17) 8(3.33)
Respiratory symptoms 679 (63.1) 423 (62.5) 256 (64.0) 351(68.2) 240 (67.7) 111 (69.3) 328 (58.3) 183(56.8) 145 (60.4)

Values are presented as number (%).

The rate of pneumococcal and influenza vaccination among elderly in Yeungnam University Medical Center inpatients (2015.10.1-2016.3.31).
PV means vaccination of PPSV or PCV. PPSV & PCV means vaccination of PPSV and PCV.
PV, pneumococcal vaccination; PCV, pneumococcal conjugate vaccine; PPSV, pneumococcal polysaccharide vaccine; IV, influenza vaccination.
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Table 2. Cultured microorganism from inpatients of pneumonia over

65 years old
Cultured microorganism Patient
Staphylococcus aureus 53(11.0)
Klebsiella pneumoniae 49 (10.1)
Pseudomonas aeruginosa 48 (9.9)
S. pneumoniae 2(0.4)
Candida albicans 68 (14.0)
Acinetobacter baumannii 57 (11.8)
Candida spp 29 (6.0)
Candida tropicalis 132.7)
Escherichia coli 32 (6.6)
Stenotrophomonas maltophilia 17 (3.5)
Enterococcus faecium 16 (3.3)
Enterococcus faecalis 15(3.1)
Staphylococcus epidermidis 8(1.7)
Enterobacter aerogenes 7(1.4)
Enterobacter cloacae ssp cloacae 6(1.2)
Staphylococcus hominis ssp hominis 6(1.2)
Proteus mirabilis 6(1.2)
Klebsiella planticola 4(0.8)
Staphylococcus haemolyticus 4(0.8)
Hafnia alvei 4(0.8)
Staphylococcus capitis 3(0.6)
Enterococcus garllinarum 3(0.6)
Acinetobacter lwoffii 3(0.6)
Aspergillus spp 3(0.6)
Pseudomonas fluorescens 2(0.4)
Serratia marcescens 2(0.4)
Pseudomonas cepacia 2(0.4)
itrobacter diversus 2(0.4)
Ureaplasma urealyticum 2(0.4)
Micrococcus luteus 2(0.4)
Klebsiella oxytoca 2(0.4)
Citrobacter freundlii 2(0.4)
Streptococcus pyogenes 2(0.4)
Shewanella algae 1(0.2)
Pseudomonas putida 1(0.2)
Streptococcus agalactiae 1(0.2)
Bacteroides fragilis 1(0.2)
Pantoea spp 1(0.2)
Pseudomonas pseudoalcaligenes 1(0.2)
Alcaligenes faecalis ssp faecalis 1(0.2)
Cryptococcus neoformans/Filobasidiella neoformans 1(0.2)
Candida utilis/Hansenula jadinii 1(0.2)
2)

Citrobacter amalonaticus

1.

Values are presented as number (%).
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21 %l 7] 42252 Table 137} /PE} =
*J%WQJ et A-S 75. 6*1] A0, 1,076' Z- FH FA= 4847
(44.9%)019) 3L, (2871, 42.4%)0] ©143(1971, 49.2%) K} oFoL

H]E-2- ool Al B =0kt 9 S APYAR= 218 0 & A 2l
2l A2IA}2] 20.2%A T} HAJ1627, 23.9%)0] o1 AJ(567, 14.0%) 5T} AL

WAL HlE e T 0kt g Hojeke PVE A vk ekt
= 79078 O & 734%2] HEES HT) PPSV FEE-S 704%, PCV
HEE-S 73%%0E 7IAEEO 2 ) 913/ SF17F91278(84.7%)
O & 7P WAL, A AL 7547(70.0%), 45 73 S 2HAb= 6117
(56.7%)°| A CHTable 1).

Table 3. Univariate analysis of factors associated with pneumonia and
death

Patients age (y)

Variable Pneumonia Death
Total 65-75 >75  Total 65-75 2>75

PV 0.819 059 0682 0613 0.892 0.581

PPSV 0.898 0610 0349 0217 0311 0485

PCV 0.129 0.799 0.021 0.020 0.085 0.121

PPSV & PCV 0.247 0753 0.101 0.191 0.717 0.142
\% 0.062 0340 0.054 0.025 0.018 0419
Hypertension 0.066 0876 0.027 0.791 0477 0.750
Diabetes mellitus 0.830 0276 0.183 0.036 0.177 0.108
Cancer 0.000 0.000 0.000 0.000 0.000 0.006
Operation 0.103 0.151 0.333 0.270 0437 0425
Admission 0983 0.560 0637 0.000 0.002 0.002
Tuberculosis 0497 0.017 0.188 0.008 0.009 0.247
Smoking 0.002 0.138 0.007 0.018 0.002 0.800
Alcohol 0.028 029 0.072 0563 0.573 0.853
Anticoagulant procedure  0.000 0.000 0.000 0.038 0.133 0.146
Anticoagulants 0460 0219 0948 0259 0430 0432
Fall down 0.000 0.000 0.075 0.270 0449 0.175
Bed sore 0.000 0.000 0.000 0.000 0.018 0.000
Epilepsy 1.000 0575 1.000 1.000 0486 1.000
Renal disease 0.550 0.087 0483 0.075 0406 0.153
Cardiac disease 0.885 0206 0412 0385 0337 0.764
Allergy 0.290 0544 0455 0.072 0.066 0.543
Dysphagia 0.009 0.022 0.148 0.006 0.295 0.005
Gait disturbance 0.000 0.044 0.000 0.000 0.103 0.000
Circulatory symptoms 0.194 0.153 0.657 0.075 0.652 0.002

Respiratory symptoms 0.000 0.001 0.020 0.138 0.204 0.363

P<0.05 is considered as significant by chi-square test.

PV means vaccination of PPSV or PCV. PPSV & PCV means vaccination of PPSV
and PCV.

PV, pneumococcal vaccination, PPSV, pneumococcal polysaccharide vaccine,
PCV, pneumococcal conjugate vaccine, IV, influenza vaccine.

918 www.kafm.orkr
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2. folF

HiQFH A A} Staphylococcus aureus 5378(11.0%), Klebsiella pneu-

moniae 49'§(10.1%), Pseudomonas aeruginosa 48"5(9.9%), S. pneumoni-

Table 4. Multivariate analyses of factors associated with pneumonia
and death (variables related to pneumonia and death in elderly)

Patients Pneumonia Death

age () P-value OR 95% Cl P-value OR 95% Cl

PV

Total 0.550° 1.079 (0.810-1.487) 0.217° 1260 (0.873-1817)
0902 1.019 (0.760-1366) 0.579% 1.103 (0.780-1.561)

65-75  0.661° 1.102 (0.713-1.705) 0531 1.182 (0.701-1.994)
0.739" 1.074 (0.705-1.635) 0.760'! 1.080 (0.659-1.768)

>75 0.691° 1.091 (0.709-1.680) 0210" 1.409 (0.824-2.408)
0.895" 0973 (0.644-1469) 0.646™ 0.890 (0.542-1.462)

PPSV

Total 0.502° 1.106 (0.824-1.483) - - -
0.830" 1.031 (0.777-1.369) 0.285% 1205 (0.856-1.694)

65-75  0.326° 1236 (0.810-1.886) - - -
0.409" 1.187 (0.790-1.782) 0.361!l 1.256 (0.771-2.046)

>75 0961° 1010 (0.666-1.532) 0.147% 1.471 (0.873-2.479)
06467 0911 (0.611-1358) 0.595" 1.140 (0.703-1.848)

PCV

Total 0.540° 1.167 (0.712-1.912) - - -
0.877 1039 (0.644-1675) 0.085% 0516 (0.242-1.097)

6575  0332° 0.724 (0.378-1.390) 0.304! 0.590 (0.216-1.614)
0.309" 0721 (0.384-1354) 0.305/! 0.599 (0.226-1.593)

>75 0.047° 2295 (1.012-5206) 0.185" 0.427 (0.121-1.503)
0.147" 1788 (0.815-3.924) 0.204™ 0.455 (0.135-1.534)

PPSV&PCV

Total 0.327° 1372 (0.729-2581) 0600° 0.786 (0.318-1.938)
0.686" 1.135 (0.614-2.100) 0.339% 0.651 (0.270-1.569)

65-75  0.892° 0945 (0.416-2.143) 0.823! 1.129 (0.392-3.254)
0.764" 0.885 (0.398-1.966) 0.944/! 1038 (0.373-2.887)

>75 0078 2568 (0.900-7.329) 0248" 0295 (0.037-2.342)

- - - 0.177™ 0247 (0.032-1.883)
\4
Total 0078 0746 (0.539-1.033) 0236 0804 (0.561-1.153)

( )
0.013" 0.674 (0.493-0.921)
65-75 0.164° 0.718 (0.450-1.145) 0.052! 0.610 (0.371-1.004)
0.094" 0.683 (0.438-1.067) - - -
( )
( )

>75 0.356" 0.902 (0.725-1.123
0.063" 0.655 (0.420-1.024

0.596" 1.161 (0.669-2.015)
0.387™ 0.802 (0.486-1.322)

P<0.05 is considered as significant by logistic regression.

PV means vaccination of PPSV or PCV. PPSV & PCV means vaccination of PPSV
and PCV.

OR, odds ratio; Cl, confidence interval; PV, pneumococcal vaccine; PPSV, pneu-
mococcal polysaccharide vaccine; PCV, pneumococcal conjugate vaccine; IV, in-
fluenza vaccine; -, logistic regression impossible.

*Cancer, smoking, alcohol, anticoagulant procedure, fall down, bed sore, dys-
phagia, gait disturbance, respiratory symptoms adjusted. ‘Cancer, tuberculosis,
anticoagulant procedure, fall down, bed sore, dysphagia, gait disturbance, respi-
ratory symptoms adjusted. "Hypertension, cancer, smoking, anticoagulant pro-
cedure, bed sore, gait disturbance, respiratory symptoms adjusted. ‘Diabetes
mellitus, cancer, admission, tuberculosis, smoking, anticoagulant procedure, bed
sore, dysphagia, gait disturbance adjusted. ' Cancer, admission, tuberculosis,
smoking, bed sore adjusted. "Cancer, admission, bed sore, dysphagia, gait dis-
turbance, circulatory symptoms adjusted. **Cancer, smoking, alcohol adjusted.
""Cancer, tuberculosis adjusted. "Cancer, smoking adjusted. *Cancer adjusted.
llCancer adjusted. "Cancer adjusted.

Korean J Fam Pract. 2017;7(6):915-921
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ae 279(0.4%) 5-0] HEZE|IcH(Table 2).

3. HE@ Y Am BHEE 201S

SHRF RA] Auh A2l A & 5, o 8L Al I,
B2}, Astareh, HetA), ©57]5/d0] HH 1} AHd(association)
o] iz W= et T, oF YW, 28], 54, 331 Al
<5, 83} 915} 218k, B ELA], POV, IVi= Apdat dxkAlo] gl W4
2 RG] 754 mjuk: A, Wk dskatato] wHt felgh ¢
& AL, 754 o= 1Sk, S, &35 PCV7F HiE a2t §-9]
TF TS WOl WGAT] 754 wIvke- A, F1, V7 754 o
2 Asltel, WA, =8| 5Ado] APt §-015t A& 1ol
= HRE UERTH(Table 3).

4, PV, Ive| HE ¥ Arbol gt Eat

L AT A WeRlof A AR O = oA IVE HE W ghx
o A H[F ofgho] Be- 710 2 LERITHP<0.05). E3F 654 01/ 75
A et Aol A FAIA O = OS] = kot IVE A8 ke
BRAF| A APYAZ | AR E}(P 0.052). PPSVE} PCV-S- Z3}3T PV 7} )
& o]& Y AMTES A= g A0 & et BHH, 75
A o]/ ol A PCV: % A5 ok e gl o Wol o3k
= A0 5 ERFTHP<0.05)(Table 4).
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1Qlo]|A] PV 7} streptococcal pneumonia, 7+ &85 H] wF &34 CAP,
IPDO)= 237} QL0 S. pneumoniae ©]2] TFH= 210 &J 3}
= ofkel ) Stk s Qe pvel o A1z )
ufc} Afolat S o=, PPSVeF PCV 3 BTt 15t 2
7hE 9131, 5 o a8k 37k 9l 3 ek Aol peve] @
% a9 PPV Wl EA 9 Wil prsvel Heke] ¥ F-as)
ths A2 QIR v]=9] Z-9- 6541 ool A PPSVRLPCV =
o sk glov], Selbeh 2 Bolet PGS Hepsh
QUTES) ZLe L) PPSVRE =7 kol A0 &2 A A8l QlaL, PCV= of
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aL, PCVE 223 A PV FEE-2 734%30T): ©]+= 20104 -]
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L Ao, 2016 A5 Aol A A PPSV HE-E
2013 38.7%, 201418 51.3%, 20151 59.2% (2016.14. 7]55) R FE =3k
b B 91570] IV 552 77262, 2010 Skl A7) 121 7
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SE(772%) 0 8- BlES Hl=t, 20151 654 o) Q1EFlA}
HEE 80.8% 1 th= ST

CAPL] &3 Q1+ S. pneumoniae, Mycoplasma pneumoniae,
Chlamydophila pneumoniae, Hemophilus influenzae -5-0-= 224 91
o} -2lu2to A CAPY] =8 U142 S. pneumoniae (26.9%-
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HHol| TP} Q= Ao 2 kA Qo M B Lo A S, pneu-
moniae”} =] A B HCF A P AL py HEEO| SFA O
oleal ARl
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4510 PPSVRE PCVE] /- ifie AN HL A1 A} Sl O, WL -
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ISt G o) AA] et 714 Heho. = Qlel g4 wE o RS
FO| 2 70 7S i AIEE 4= Sk PV7TS. pneumoniae
of W}l 1 of o] ol S | alopii /] 9lstel
preumoniae FNOFAALE 442 5o A8 AIRSIAOLE
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el 24 14 €4 Mol 47 A5 2 ek
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