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microbes, Abdract: The study carried out by the authors deals with the Healthcare-Associated Infections (HAIS)
antibiotic  occurred in elderly patients with femoral neck fracture, operated. The group of subjects was composed of a
total number of 544 patients aged over 60 years, suffering femoral neck fractures and that were hospitalized,

from 29.02.2008 until 26.05.2015, in the Department of Orthopedics of Shiu County Emergency Hospital,
aiming at examining the incidence of Healthcare-Associated Infections (HAIS) through a prospective cohort
study. Within deep reforms that are necessary in the romanian health care system, studies are needed to show
the extent and the factors associated with Healthcare-Associated Infections (HAIS), smultaneoudy with the
implementation of strategiesin order to prevent and combat them.

INTRODUCTION

In Romania there are few attempts to study,
systematically, the incidence of Healthcare-Associated
Infections (HAIs), especialy at the level of the special group of
patients aged over 60 years, who underwent surgery for femoral
neck fractures. Therefore, in the context of limited resources
within the health care system and the importance of identifying
ways to prevent these phenomena associated with surgical
procedures, through a follow-up study, we intend to draw
attention to the interrelationship between the number of
hospitalization days, timing of the operation and Healthcare-
Associated Infections (HAIS).

The group of Healthcare-Associated Infections (HAIS)
includes surgical site infections (SSls), the group of bloodstream
infections (BSls), urinary tract infections (UTIs), pneumonia
(PNEUSs) and gastrointestinal system infections (Gls).(1)

Healthcare-Associated Infections (HAIS) represent a
public health problem, due to the very high economic costs
related to the diagnosis and treatment and through the
considerable social impact. Every year there are registered more
than 70,000 hip fractures in United Kingdom, reported by the
National Institute for Health and Care Excellence and about
300,000 in the USA, reported by the US Center for Disease
Control and Prevention (CDC).(2,3)

Healthcare-Associated Infections (HAIs), associated
with the advanced age of the patients, require a holistic
approach, by setting up some multidisciplinary teams that
include physicians specialized in such diseases, geriatric
physicians, psychologists and family physicians. The entire team
must cooperate for surgical procedures to take place in optimal
parameters and with good results. The surgical techniques
performed correctly are the main method of preventing the
Healthcare-Associated Infections.(4) The antibiotic prophylaxis
and antibiotherapy are part of the therapeutic and prophylactic
arsenal, since the 4™ decade of the twentieth century, improved
over the years, through the discovery of new antibiotics, more
advanced and efficient. The antibiotic prophylaxis is
recommended in surgical procedures located in Altemeir class |

and I, while antibiotherapy is established for class 1l and V. In
both cases, the guides recommend the intravenous
administration of antibiotics, to achieve, within appropriate
time, the minimal inhibitory concentration of microorganisms or
the MIC (Minimum Inhibitory Concentration). The antibiotics
are administered by the anesthesia team, in intravenous
perfusion. The first administration is performed no more than 60
minutes before the surgery. Biomaterials that are lightly
impregnated (0.5 — 1 gram of antibiotic per 40 grams of cement)
or biomaterials that are heavily impregnated (3.6 grams of
antibiotic per 40 grams of cement) (5) prevent the occurrence of
Healthcare-Associated Infections (HAIS). This method is a
response to researches that revealed the pellicle biofilm
formation by pathogenic bacteria, in particular on the surface of
the biomaterials, free of the cellular defense provided by PMN
(polymorphonuclear neutrophils) in living tissues.(6)

Allogeneic blood transfusions (ABT) are incriminated
if there is an increase of incidence of Healthcare-Associated
Infections (HAIS).(3) Meta-analyses (over 13,000 individuals),
performed on patients (7) who received alogenic blood
transfusions, showed an increase between 9% and 25% of
Healthcare-Associated Infections (HAIS), in particular, due to
the immunosuppressive effect of the diminution of lymphocyte
activity and reduction of population of T-killer cells. Using
autologous blood transfusions prevents the risks specified for
alogenic blood transfusions (ABT). The use of dextrans or
human abumins is not sufficiently studied but there were
noticed the minimal effects thereof on the immune system,
having a minimal antigenicity, especially on dextrans.(7) Most
guides recommend that antibiotherapy should not exceed 24
hours postoperative, except for the interventions of Altemeir
class Il and 1V, that require an extension of up to 48 hours
postoperative, especially in case of articular prostheses.

PURPOSE

We carried out this study to follow up the incidence of
Healthcare-Associated Infections (HAISs), in case of patients
aged over 60 years, who underwent surgery for femoral neck
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fractures, depending on the number of hospitalization days and
the timing of the operation in order to allow the development of
new strategies for the reduction of Healthcare-Associated
Infections (HAIS), by transferring patients to primary healthcare
services.

MATERIALSAND METHODS

The study was conducted on a sample of 544 patients,
aged over 60 years, diagnosed with femoral neck fractures and
that were hospitalized in the Department of Orthopedics of Sibiu
County Emergency Hospital, from 29.02.2008 until 26.05.2015,
who underwent surgery for femoral neck fractures. The study
aimed at examining the incidence of Healthcare-Associated
Infections (HAIS), though an analytical follow-up study.

The necessary data were collected and processed from
the registration forms of patients hospitalized in the Department
of Orthopedics of Sibiu County Emergency Hospital. Data
processing in the inserted diagrams was performed in the
program SPSS 21.

Eligibility criteria: Patients aged over 60 years, who
underwent surgery for femoral neck fracture.

Exclusion criteria: Patients with femoral neck fracture
who died preoperative within the period studied, patients treated
functionally or patients who refused surgery.

We formed two groups of patients, depending on
exposure to risk factors in-hospital. We divided the patients
according to the average for the entire period of hospitalization
studied (Average length of stay ALOS), classifying them into
two groups: Group A, consisting of patients for which the
exposure to risk factors during the hospitalization does not
exceed 16 days, the equivalent of average length of stay
(ALQS), for the entire period covered by the study and: Group
B, consisting of patients for which the period of exposure to risk
factors during hospitalization exceeded 16 days, being
hospitalized for a longer period. We follow up the incidence of
Healthcare-Associated Infections (HAIS) during hospitalization,
for both groups, and the results were compared.

RESULTS

Distribution of casesin the period examined

We will further create an analytical table of femoral
neck fractures operated during the period February 2008 — May
2015, discussing the association between the number of
hospitalization days, the timing of the operation and the
frequency of cases of Healthcare-Associated Infections (HAIS),
continuing with the anaysis of antibiotic prophylaxis
administration and other more refined analysis, depending on
the age and sex of patients included in the study. The table
below summarizes the distribution by years of cases registered,
followed by a graphical analysis of the evolution of annual
distribution.

Table no. 1. Annual distribution of cases with femoral neck
fractures oper ated

Cases with femoral neck fractures operated
29.02.2008 — 26.05.2015 n %
2008 45 8.3
2009 61 112
2010 62 114
2011 61 112
2012 84 154
2013 95 175
2014 88 16.2
2015 48 8.8
Total 544 100

The analysis of annual distribution of number of cases
involving femoral neck fractures operated shows an annual

From the analysis of table 1.1, we estimate that the
frequency of cases has progressively increased, until 2013, and
starting with 2014 this has significantly decreased.

Figure no. 1. Annual distribution of cases with femoral neck
fractures operated
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Distribution of cases according to the number of
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The total number of hospitalization days is 8740 days,
with an average of number of hospitalization days of 16.05
dayst7.43DS, with minimum values of 4 days and maximum
values of 71 days. The median value showed that 50% of
patients in the study group received less that 15 days of
hospitalization (Me=15), while 25% of them received more than
21 days of hospitalization (Q75=21).

Table no. 3. Distribution of cases according to the number of
hospitalization days

Hospitalization days Femornaj neck fracturesor;erated

days<=5 14 2.6%

5 <days <=10 124 22.8%

10 <days <=15 144 26.5%

15 < days <=20 120 22.1%
20 < days <=25 100 18.4%
25 < days <=30 24 4.4%
30 < days<=35 9 1.47%
35 < days <=40 2 1L7%
40 < days<=71 7 1.3%

Total 544 100%

Figure no. 2. Histogram of the number of hospitalization days
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increase during the period 2008 — 2013.
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Histogram analysis of distribution of cases according
to the number of hospitalization days points out a normal
distribution, the 10-15 days period being identified as a period
with maximum frequency (26.5% - 144 cases).

In the table below there are reproduced, synthetically,
the gross and percentage values of the two groups, established
according to the central variable of the research.

Table no. 4. Distribution of casesin the study groups
Study group N %
Group A — hospitalization days < 16 days 309 56.8%
Group B — hospitalization days > 16 days 235 43.2%
Total 544 100

Annual average length of stay

Table no. 5. Assessment of average values of number of

hospitalization daysvs. year of study
[
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2008 2062 183 29 76 112 4 51 18 20 24
2009 2162 1997 232 645 078 7 4 18 20 24
2010 2111 1971 25 553 07 4 37 19 21 238
2011 2152 203 27 473 061 13 41 19 21 23
2012 1245 114 135 5.09 056 5 42 10 11 143
2013 1224 11.27 132 479 047 5 30 9 11 14
2014 1142 104 124 475 05 4 4 8 11 14
2015 1348 1055 1641 1008 136 € 71 9 12 13
Tota 1605 1542 16.68 743 032 4 71 10 15 21

Table no. 6. Test for comparing the average values of the

Figure no. 3. Regression line for

hospitalization days
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To investigate the relation between patients' age and
the number of hospitalization days, we used the Spearman
correlation. As noticed in the above diagram, there is a negative
relation, of mild intensity, but statistically significant, between
patients' age and the number of hospitalization days. Therefore,
the number of hospitalization days tends to increase as patients
age decreases.

Table no. 8. Descriptive statistics on average length of stay
(ALOS) depending on the age of patients

T Agerange 60-64 | 65-69 | 70-74 | 75-79 | 80-84 | >85
number of hospitalization daysvs. year of study mgan g 1775 | 1695 | 17575 166 154 3.9
F (95% confidence sandard error
interval) p of the mean 138 | 1163 0.92 0.66 054 | 059
Testing the homogeneity 131 0241 median 175 16.0 18.0 16.0 14.0 12.0
(Levene Test of Homogeneity of Variances i i sandard
ANOVA Test (Analysis of Variance) 43.269 <0.001 deviation 7.96 8.7 9.0 7.13 6.17 6.41
To compare the annual average values of [“minimum 400 | 600 | 500 | 500 | 400 | 400
hospitalization it was reguired the pretest analysis of [ maximum 38.00 | 41.00 [ 71.00 | 44.00 | 3500 | 41.00

homogeneity of annual series. The results indicated that the
annual variances of the number of hospitalization days do not
have significant differences (F(7.536)=1.31, p=0.241, 95%ClI)
and, accordingly, the annual series are homogeneous. Taking
into consideration these results for comparison of average
values, the ANOVA test could be applied, which indicated
significant fluctuations (F=43.269, p<0.01, 95%Cl) of annual
average values relating to the number of hospitalization days.

Therefore, it is noted that, compared to 2008-2011,
starting with 2012, the average values of the number of
hospitalization days decreased significantly, from an average of
21.5 days +4.7DS, to an average of 12.24 days + 4.7DS, average
value that is maintained at the same low level both in 2013
(12.24 days + 4.7DS) and in 2014 (11.42 days = 4.7DS). The
significant decrease in the number of hospitalization days is due
to the introduction of legaly binding rules, regarding the
number of hospitalization days, in the annual framework
agreement, approved by Government Decision.

Correlation between the number of hospitalization
days, ver sus patients age

Table no. 7. Estimated parameters in the correlation of
values between age, hospitalization daysand HAls

T Correlation coefficient Significance level (p)

Adge vs. hospitalization days 0168+ <0.001
— Correlation coefficient Significance level (p)

HAls vs. hospitalization days 0242+ —0.001
Localized infections vs. Correlation coefficient Significance level (p)

Healthcare-Associated Infections 0.624** <0.001

Note: **p<0.01

Incidence of Healthcare-Associated I nfections (HAI'S)

Table no. 9. Distribution of cases according to the incidence
of HAIs

Group A Group B
g B
N
58 58
Bg| & | 53| BB | B | 33
52| B £8 | B3| B | £9
58 g a 58 g %
No 305 98.7 0.6 214 911 0.7
Yes 4 13 27 21 89 31
Tota 309 100.0 235 100.0

The statistical processing revealed an association
between belonging to the research group (low number versus
high number), the hospitalization days' group and HAls.
Similarly, there is a higher frequency of cases of Healthcare-
Associated Infections for patients of group B (over 16 days of
hospitalization): Chi-square (1) = 17.7, p<0.001.

Table no. 10. Estimated parametersrelating to HAIs versus
hospitalization days

df=2

p 95% confidence
interval

p=0.001

Correlation coefficient
(Spearman Rank R)

We will further analyze various medical parameters
and the differences between the two research groups, depending
on them.

0.242
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Table no. 11. Didtribution of cases depending on the Figure no. 5. Distribution of cases depending on the gender
antibiotic prophylaxis of cases with femoral neck fractures of patientsand the presence of HAIs
oper ated

Group A Group B Total
n % n % n %
without antibiotic 0 o o maniae
prophylaxis 0 | 32% 8 3.4% 18 3.3%
antibiotic prophylaxis 299 96.8% 227 96.6% 526 96.7%
Tota 309 235 544 izl

Figure no. 4. Distribution of cases depending on the e = __1
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Antibiotic prophylaxis versus gender of patients / study

Table no. 15. Distribution of cases depending on the gender

FOm e W e e of patients/ antibiotic prophylaxis and the study group
LRV TR R TR T RRNTHIY I REE LT I NPT PR Antibiotic male female Total
prophylaxis n % n % n
Group A no 7 7.6% 3 1.4% 10
Table no. 12. Estimated parameters relating to the presence yes gg 92.4% gi‘; 98.6% ;9)3
of antibiotic prophylaxis ver sus hospitalization days s o 3 5% 5 3% s
di=2 Chi-square p roup yes 68 958% | 159 7% 227
c? 95% confidence interval 71 164 235
Pear son’s Chi-square - ¢? 0.897 p=0.344 Totdl 163 381 544

Correlation coefficient
(Spearman Rank R) Figure no. 6. Distribution of cases depending on the gender

The results demonstrated that there is no significant  of patients/ antibiotic prophylaxis and the study group
association between antibiotic prophylaxis and the study group

0.04 p=0.345

(number of hospitalization days). This result is also confirmed 1
by the comparable frequency of patients of the two analyzed e _ &

groups who received antibiotic prophylaxis (group A — 96.8% z

versus group B — 96.6%). It is not possible to speak of an T r“

association between the administration of antibiotic prophylaxis

and the number of hospitalization days. - F o
In group A, a number of 299 patients have received o t

13
antibiotic prophylaxis from a total number of 309. In group B, a - _
number of 227 patients have received antibiotic prophylaxis ' L
from atotal number of 235 patients.
Average length of stay versus antibiotic a 0 10 L i 150
prophylaxis whewils mml
Table no. 13. Assessment of average values of hospitalization
days ver sus antibiotic prophylaxis Table no. 16. Estimated parameters in association with the
= Moan - . gender of patients and antibiotic prophylaxis
=& B k- = I} 8 0 _ .
§ %ﬁ o0 | vow | B ; s é > B > df=1 Chi-squarec® 95% confi"JZ'loeintervaI
]0: © a = Group A Group B Group A Group B
Pearson’s Chi-square - ¢? 7.99 0.183 0.005 0.668
without Correlation cogfficient
ibioti 0.161 0.028 0.005 0.670
2"" b 1583 1239 | 1906 7271 | 17 40 280 90 160 25" (Spearman Rank _R) vi -
prophyla Only in group A (x=7.99, p=0.005, 95%Cl) there is
T an association between the gender of patients and antibiotic
mophyla | 1606 | 184 | 1668 | 747 | 02 | 40 | 70 | 10 | -0 | 20 prophylaxis. Thus, female patients received more antibiotic
Xis prophylaxis. In group B, as shown in the table data, there were

Infections versus gender of patients no significant differences in terms of antibiotic prophylaxis

Table no. 14. Distribution of cases depending on the gender  depending on the gender of patients.
of patients with femoral neck fractures operated versus

HAIls Table no. 17. Distribution of HAIs cases depending on the
Without HAIs HAIs Total r esear ch group
n % n % n Without | o\ eys | uTis | ois | ssis | TOTAL
Group male 89 96.7% 3 3.3% 92 HAls
A female | 216 99.5% 1 0.5% 217 GROUP | 305 1 1 0 2 309
Group | male 61 859% | 10 14.1% 72 A 98.7% 0.3% 03% |0 0.6% | 100%
B female 153 933% | 11 6.7% 163 GROUP | 214 6 2 5 8 235
Total 519 25 544 B 91.1% 2.6% 09% | 21% | 1.8% | 100%
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Figure no. 7. Distribution of HAIs cases depending on the
resear ch group
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There are differences between the two groups,
depending on the proportion of Healthcare-Associated
Infections (HAIS).

There is a positive and statistically significant
correlation between the presence of HAIs and the number of
hospitalization days (Phi=0.181, p<0.001). Therefore, the
increase of average length of stay (ALOS) leads to the increase
of incidence of HAIs. As shown in the table below, the length is
associated, especially, with cases of gastrointestinal infections
and SSls (where the standardized residual approaches the value
of 2, suggesting that they are the responsible components for the
observed statistical difference).

Table no. 18. Contingency table of data on the presence of
HAIswithin the two groups of research

Group Total
<16 ALOS | >ALOS
o Analyzed cases 305 214 519
Standardized residua 0.6 -0.7
Analyzed cases 1 6 7
PNEUS |~ Sandardized residual 15 17
Type of Analyzed cases 1 2 3
HAls UTIS I Standardized residua 05 06
Gls Analyzed cases 0 5 5
Standardized residua -17 19
ssis Analyzed cases 2 8 10
Standardized residual -15 18
Total 309 235 544

However, contrary to expectations, the statistical
comparisons performed depending on the length of
hospitalization, before surgery, shows that there is no
association between the number of preoperative days and the
incidence of HAIs: r=0.074, p=0.085.

DISCUSSIONS

Healthcare-Associated Infections (HAIS), relating to
the patients of the study, had a significantly higher frequency in
case of patients hospitalized for more than 16 days. The gender
distribution of HAIs does not highlight significant differencesin
the two groups studied, both men and women, being exposed,
equally, to therisk of contamination.

For the future, further studies are required regarding
ALOS and the timing of the operation, to bring information on
venous thromboembolism, caused by prolonged stay in hospital.
The decrease of ALOS must also be studied from the point of
view of the risk of death, caused by an insufficient period of
hospitalization to heal the sick people, even under proper
primary healthcare services. Comparing the data from the study
with the data obtained by other authors, it may be noticed a
pretty big difference between average length of stay (ALOS) in
Romania and average length of stay (ALOS) in EU or USA
countries.(8,1)

CONCLUSIONS

Healthcare-Associated Infections (HAIls) in elderly
patients who underwent surgery for femoral neck fractures
require multidisciplinary approaches for prevention and
treatment. In order to decrease the number of Healthcare-
Associated Infections (HAIs), it is necessary to reduce the
average length of stay (ALOS), by transfer to primary healthcare
services, where the risks are much smaller and the costs are
lower. The increase of the average length of stay (ALOS) causes
the occurrence of Healthcare-Associated Infections (HAIS), even
if the antibiotic prophylaxis was performed adequately.
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