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Predictors and prognosis of elderly hip il

fracture patients with perioperative atrial
fibrillation: a nested case-control study

Wei Li'", Aoying Min'", Wei Zhao'!, Weining Li%, Shuhan Li?, Saidi Ran', Mingming Fu', Qili Yu', Junkai Kou',
Zhigian Wang'" and Zhiyong Hou**"

Abstract

Background A scarcity of data exists concerning atrial fibrillation (AF) during the perioperative stage of non-car-
diothoracic surgery, particularly orthopedic surgery. In addition, given the frequency and significant impact of AF

in the perioperative period, therefore our aim was to identify prognosis and predictors of elderly hip fracture patients
with perioperative AF.

Methods An examination of hip fracture patients at the Third Hospital of Hebei Medical University, who had been
hospitalized from January 2018 to October 2020 in succession, was conducted retrospectively. To determine inde-
pendent risk factors for paroxysmal AF in elderly hip fracture patients, univariate and multivariate logistic regression
analysis were employed. The Kaplan—Meier survival curve demonstrated the correlation between all-cause mortality
in the non-AF, paroxysmal AF, and permanent AF groups. An assessment of the correlation between baseline fac-
tors, complications, and all-cause mortality was conducted through univariable and multivariable Cox proportional
hazards analysis.

Results Enrolling 1,376 elderly patients with hip fractures, we found 1,189 in the non-AF group, 103 in the paroxys-
mal AF group, and 84 in the permanent AF group. Kaplan—Meier survival curves revealed a significantly lower overall
survival rate in elderly hip fracture patients with AF, especially permanent AF. Based on COX regression analysis, we
found that the main risk factors for all-cause death in elderly hip fracture patients with AF were concomitant pulmo-
nary infection(HR 2.006,95%Cl 1.019-3.949, P=0.044), hyponatremia(HR 2.417,95%Cl 1.177-4.961, P=0.016), perma-
nent AF(HR 2.806, 95%Cl 1.036-4.198, P=0.039). Independent risk factors for perioperative paroxysmal AF in elderly
hip fracture patients were hypertension(OR 2.248,95% Cl 1.415-3.571, P=0.001), COPD(OR 4.694, 95% Cl 2.207-9.980,
P<0.001) and ACCI(OR 1.436, 95%Cl 1.072-1.924, P=0.015).

Conclusions The mortality risk is high in elderly patients with hip fractures combined with AF. The independent risk
factors for their death include permanent AF, pulmonary infection and hyponatremia. The independent risk factors
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for perioperative paroxysmal AF in elderly patients with hip fractures are ACCI, hypertension and COPD. we should
identify risk factors and optimize the treatment plan at an early stage.

Keywords Non- atrial fibrillation, Paroxysmal atrial fibrillation, Permanent atrial fibrillation, Hip fracture, Risk factors,

Prognosis, Elderly

Introduction

As the population continues to age, the number of peo-
ple aged 60 and over will reach 2 billion by 2050 [1]. Hip
fractures are a common type of fracture in the elderly, the
number of which is increasing, and surgery is now the
treatment of choice for hip fractures [2, 3]. Atrial fibril-
lation (AF) is a common perioperative arrhythmia with
a prevalence ranging from 2 to 60%, and its prognosis is
often unsatisfactory [4-7].

Patients with AF were prone to hip fractures: based
on an analysis of a large study, a history of AF was sig-
nificantly associated with an increased risk of hip frac-
ture, even after adjusting for potential confounders such
as age, comorbidities, and medication use [8]. A com-
mon perioperative complication in elderly hip fracture
patients is AF, and they tended to have a poorer prog-
nosis. Among patients who underwent hip fracture sur-
gery, 1-year mortality and 1-year readmission rates were
reported to be higher in those with perioperative AF and
higher rates of heart failure, thromboembolism, stroke,
and dementia [9-11]. Additionally, hypertension and
chronic obstructive pulmonary disease have been iden-
tified as other risk factors associated with perioperative
AF [12]. It has been shown that the main symptoms of
paroxysmal AF diagnosed by the first electrocardiogram
were palpitations and chest pain, with a 10-year all-cause
mortality rate of 30.3 percent [13—15]. In previous study,
those with persistent AF had a higher risk of thrombo-
embolic events compared with paroxysmal AF [16].

The prognosis of complications and long-term mortal-
ity in patients with hip surgery combined with paroxys-
mal and permanent AF is currently uncertain. Our aim
was to explore the prognosis of paroxysmal and perma-
nent AF and the factors that predict perioperative par-
oxysmal AF. To provide a basis for the management of
elderly hip fracture patients with AF.

Methods

Patients and groups

A retrospective study of hip fracture patients aged 65 or
above, who were admitted to Hebei Medical University’s
Third Hospital from January 2018 to October 2020, was
sanctioned by the Institutional Review Board. Further-
more, the Third Hospital granted a waiver for informed
consent. Individuals aged 65 years or above, hip fracture,

willing to participate voluntarily and had normal com-
munication and understanding skills were included in
this study. Conversely, those with pathological fractures,
multiple fractures or old fractures, incomplete clinical
data and those without surgery were excluded. In compli-
ance with European Society of Cardiology (ESC) guide-
lines [17], three groups were identified for the study: (1)
NAF, (2) paroxysmal AF, (3) permanent AF.

Data collection

Demographic data (age, gender), comorbidities (hyper-
tension, coronary heart disease, diabetes, COPD, cancer,
stroke), perioperative complications (pulmonary infec-
tion, heart failure, stress ulcer, urinary tract infection,
stress hyperglycemia, anemia, acute cerebrovascular
disease, hyponatremia, hypokalemia, hypoproteinemia),
prognostic index (length of stay, and all-cause mortal-
ity), Surgical data (type of hip fracture, anesthesia and
surgery) were all collected. The patients were followed up
until October 1, 2023, during which time we contacted
their relatives by phone to record whether they had died.

Definition

Classifying AF types into paroxysmal and permanent, we
followed the European Society of Cardiology’s guidelines.
Paroxysmal AF was determined to be a self-terminating
condition that lasted no longer than 7 days, and our diag-
nosis of it was mainly based on ECG monitoring and
electrocardiogram. Permanent AF, on the other hand,
was defined as AF in which cardioversion therapy either
failed or was not attempted, we diagnosed permanent AF
by asking medical history [17].

Statistical analysis

For continuous variables, normality was evaluated using
the Shapiro—Wilk test, Mann—Whitney U test or Stu-
dent’s t test was used to compare differences between
groups, recorded in mean and standard deviation (SD) or
median and interquartile range. For categorical variables,
chi-square test or Fisher’s exact test was used to com-
pare differences between groups, and recorded in num-
bers and percentages. Univariate and multivariate logistic
regression analyses were used to determine independ-
ent risk factors for paroxysmal AF in elderly hip fracture
patients. Kaplan—Meier curves were used to represent
mortality in patients with AF. Univariate and multivariate
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analyses of survival outcomes were performed using Cox
proportional risk regression models to identify independ-
ent prognostic factors. In addition, subgroup analyses
were performed to validate the robustness of the results,
and outcomes were stratified according to age and pres-
ence of comorbidities. The level of significance was set
at P<0.05. SPSS statistical software (version 25.0) and
GraphPad Prism software (version 9.0) were used.

Results

Demographic characteristics

Between January 2018 and October 2020, a total of 1873
patients over the age of 65 years were admitted to our
department for hip fracture. Among them, 497 patients
were excluded: 148 patients had old fractures or patho-
logical fractures; 76 patients had multiple fractures; and
95 patients had incomplete data; 178 patients received
non-surgical treatment. Finally, 1376 cases remained
in the analysis, 1189 patients were non-AF, 103 patients
were paroxysmal AF and 84 patients were permanent
AF. (Fig. 1). Table 1 described the basic characteristics of
the patients. Of the patients, 70.3% were female, and the
average age was 79.51 years. Hypertension (48.3%) and
prior ischemic stroke (39.2%) were the top two comor-
bidities (Stablel for more details).

Comparison of the prognosis of combined NAF and AF

in elderly hip fracture patients

Table 2 described the outcomes for the elderly hip frac-
ture patients (NAF, paroxysmal AF, permanent AF),
including complications, length of stay and overall mor-
tality (Stable2 for more details). Table 3 described the
outcomes for the elderly hip fracture patients (NAF, AF),
including complications, length of stay and overall mor-
tality. In Table 3, the incidence of pulmonary infection,
heart failure, stress ulcers, urinary tract infection, acute
cerebrovascular disease, hypokalemia, length of stay,
and all-cause mortality were significantly higher in AF
patients compared to those without AF (P<0.05). How-
ever, there was no significant difference in the anemia,
stress hyperglycemia, hypoproteinemia and hypona-
tremia between the two groups. We also found that
anemia and hypoproteinemia were the most common
complications in both groups. At the end of the research,
the AF cohort had 38 fatalities (20.3%) as demonstrated
by the Kaplan—Meier survival curve (Fig. 2A), which was
greater (log rank p <0.001) than the non-AF group (8.7%).

Clinical variables predicting all-cause mortality in patients
with AF

Table 4 described the relationship between all-cause
mortality and relevant clinical variables in elderly hip
fracture patients with AF. Univariate COX analysis
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showed that age over 75 years, permanent AF, pulmonary
infection, stress ulcer, heart failure, and hyponatremia
were also associated with all-cause mortality (p<0.05).
The multivariate COX proportional risk model incor-
porated the factors chosen from the univariate COX
regression analysis. Because stress ulcers were rare and
occur sporadically, they were not included. Independ-
ent risk factors for all-cause mortality in patients identi-
fied by multivariate COX proportional risk model, which
included permanent AF (HR 2.806, 95%CI 1.036—4.198,
P=0.039), pulmonary infection (HR 2.006,95%CI 1.019—
3.949, P=0.044), hyponatremia (HR 2.417,95%CI 1.177-
4.961, P=0.016). A forest plot was employed to illustrate
the risk factors that foretold all-cause mortality in AF
patients, as depicted in Fig. 3.

Subgroup analysis

We divided the subjects into three age groups:
65-75 years, 76—85 years, and 86—95 years, we observed
that patients with AF consistently exhibited higher mor-
tality rates compared to those non-AF(Fig. 2BCD). Fur-
thermore, fatalities (29.8%) in the permanent AF cohort
were higher than those in the paroxysmal AF group and
the non-AF group, as demonstrated by the Kaplan—Meier
survival curve (Fig. 4) (Log Rank p<0.001). Elderly hip
fracture patients with AF were divided into two groups
according to whether they were combined with hypona-
tremia or not, and the Kaplan—Meier survival curve
(Fig. 5) showed that the mortality rate was higher in the
combined hyponatremia group than in the non-hypona-
tremia group (Log Rank p=0.01). Similarly, according to
whether they were combined with pulmonary infection
or not, the Kaplan—Meier survival curve (Fig. 6) showed
that the mortality rate was higher in the combined pul-
monary infection group (Log Rank p=0.005).

Non AF and paroxysmal AF Patient characteristics

at baseline

Table 5 summarized the characteristics of patients with
NAF and paroxysmal AF hip fractures. Most patients
were women (70.3%), and the top four comorbidities
were hypertension (47.0%), stroke (38.3%), coronary
heart disease (26.4%), and diabetes (21.1%). No dis-
tinctions between genders were observed between the
groups, yet age was distinct; paroxysmal AF patients
were older than NAF patients (82.17+6.790 years for
paroxysmal AF, 79.29+7.419 years for NAF, p<0.001).
The burden of chronic diseases, as assessed by the age-
adjusted Charlson Comorbidity Index (ACCI), was
higher in patients with paroxysmal AF than in those with
NAF (6(4—6) versus 5(4-5), p<0.001). Statistically, a sig-
nificant distinction was observed between those with a
history of hypertension, stroke, COPD, and coronary
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This paper introduces the trauma emergency medical records of elderly hip
fracture patients admitted to the Third Hospital of Hebei Medical University

from January 2018 to October 2020 (age=65) «
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Fig. 1 The flow diagram of this study

heart disease (p<0.05). Despite the fact that those with
paroxysmal AF appeared to have a greater prevalence of
diabetes and cancer, no noteworthy disparity was discov-
ered. Additionally, age>75 was found to be significantly
higher among patients with paroxysmal AF.

Clinical variables predicting the appearance of paroxysmal
AF

In Table 6, univariate logistic analysis (p<0.05)
revealed a correlation between age, ACCI, combined
hypertension, stroke, coronary heart disease, and

COPD and paroxysmal AF in elderly patients with hip
fracture. To further investigate this association, a mul-
tivariate logistic proportional hazards model was then
implemented. Elderly patients with hip fracture who
have combined hypertension (OR 2.248, 95% CI 1.415-
3.571, P=0.001), COPD (OR 4.694, 95% CI 2.207-
9.980, P<0.001), ACCI (OR 1.436, 95%CI 1.072-1.924,
P=0.015) were at an increased risk for perioperative.
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Table 1 Baseline characteristics of geriatric patients with hip fracture
Variables Total NAF AF (n=187)
(n=1376) (n=1189) Par AF Per AF
(n=103) (n=84)
Age, mean+SD (years) 79.51+7.346 79.29+7419 82.17+£6.790 7944+6.335
Age group, n (%)
<75 years 379 (27.5%) 344 (28.9%) 17 (16.5%) 18 (21.4%)
>75 years 997 (72.5%) 845 (71.1%) 86 (83.5%) 66 (78.6%)
ACCI(IQR) 5 (4-5) 5 (4-5) 6 (4-6) 5 (4-6)
Gender, n (%)
Male 408 (29.7%) 348 (29.3%) 36 (35.0%) 24 (28.6%)
Female 968 (70.3%) 841 (70.7%) 67 (65.0%) 60 (71.4%)
Fracture types, n (%)
Femoral neck fractures 648 (47.1%) 556 (46.8%) 58 (56.3%) 34 (40.5%)
Intertrochanteric fractures 728 (52.9%) 633 (53.2%) 45 (43.7%) 50 (59.5%)
Comorbidities, n (%)
Hypertension 664 (48.3%) 538 (45.2%) 69 (67.0%) 57 (67.9%)
Stroke 540 (39.2%) 446 (37.5%) 49 (47.6%) 45 (53.6%)
Coronary heart disease 368 (26.7%) 294 (24.7%) 47 (45.6%) 27 (32.1%)
Diabetes 300 (21.8%) 254 (21.4%) 18 (17.5%) 28 (33.3%)
COPD 47 (3.4%) 28 (2.4%) 15 (14.6%) 0(11.9%)
Cancer 62 (4.5%) 53 (4.5%) 5 (4.9%) 4 (4.8%)
Surgical type, n (%)
Replacement 586 (42.6%) 503 (42.3%) 52 (50.5%) 31 (36.9%)
Fixation 790 (57.4%) 686 (57.7%) 51 (49.5%) 53 (63.1%)
Anesthesia type, n (%)
General 792 (57.6%) 686 (57.7%) 57 (55.3%) 49 (58.3%)
Lumbar 584 (42.4%) 503 (42.3%) 46 (44.7%) 35 (41.7%)

Values are presented as mean + standard deviation, median (interquartile range), or number (percentage) as appropriate
SD Standard deviation, AF Atrial fibrillation, NAF Non atrial fibrillation, Par AF Paroxysmal atrial fibrillation, Per AF Permanent atrial fibrillation, COPD Chronic obstructive

pulmonary disease, ACCl Age-Adjusted Charlson Comorbidity Index

Table 2 Comparison of the outcomes of patients with non- atrial fibrillation paroxysmal atrial fibrillation and permanent atrial
fibrillation in elderly patients with hip fracture

Variables Total NAF AF (n=187)
(n=1376) (n=1189) Par AF Per AF
(n=103) (n=84)
Pulmonary infection 204 (14.8%) 162 (13.6%) 21 (20.4%) 21 (25.0%)
Heart failure 421 (30.6%) 329 (27.7%) 44 (42.7%) 48 (57.1%)
Stress ulcer 25 (1.8%) 9 (0.8%) 7 (6.8%) 9 (10.7%)
Urinary tract infection 49 (3.6%) 33 (2.8%) 8 (7.8%) 8 (9.5%)
Anemia 648 (47.1%) 553 (46.5%) 51 (49.5%) 44 (52.4%)
Stress hyperglycemia 52 (3.8%) 45 (3.8%) 3(2.9%) 4 (4.8%)
Acute cerebrovascular disease 51 (3.7%) 16 (1.3%) 17 (16.5%) 18 (21.4%)
Hyponatremia 421 (30.6%) 359 (30.2%) 38 (36.9%) 24 (28.6%)
Hypokalemia 325 (23.6%) 261 (22.0%) 45 (43.7%) 9 (22.6%)
Hypoalbuminemia 700 (50.9%) 606 (51.0%) 5(53.4%) 39 (46.4%)
Hospital stay (IQR), days 12(10,16) 2(10,16) 3(10,17) 3(11,17)
All-cause mortality 141 (10.3%) 103 (8.7%) 3(13.5%) (29 8%)

Values are presented as mean + standard deviation, median (interquartile range), or number (percentage) as appropriate

AF Atrial fibrillation, NAF Non atrial fibrillation, Par AF Paroxysmal atrial fibrillation, Per AF Permanent atrial fibrillation
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Table 3 Comparison of the outcome of patients with non- atrial
fibrillation and atrial fibrillation in old patients with hip fracture

Variables Total NAF AF P&
(n=1376) (n=1189) (n=187)
Pulmonary infection 204 (14.8%) 162 (13.6%) 42 (22.5%) 0.002
Heart failure 21(30.6%) 329 (27.7%) 92 (49.2%) <0.001
Stress ulcer 25 (1.8%) 9 (0.8%) 6(8.6%) <0.001
Urinary tract infection 49 (3.6%) 33 (2.8%) 6(8.6%) <0.001
Anemia 648 (47.1%) 553 (46.5%) 95 (50.8%) 0.274
Stress hyperglycemia 52 (3.8%) 45 (3.8%) 7 (3.7%) 0.978
Acute cerebrovascular 51 (3.7%) 16 (1.3%) 35(18.7%) <0.001
disease
Hyponatremia 21(30.6%) 359 (30.2%) 62(33.2%) 0414
Hypokalemia 325(23.6%) 261 (22.0%) 64 (34.2%) <0.001
Hypoalbuminemia 700 (50.9%) 606 (51.0%) 94 (50.3%) 0.859
Hospital stay (IQR), days 12 (10,16) 2(10,16) 3(10,17) 0.010
All-cause mortality 141 (10.2%) 103 (8.7%) 8(20.3%) <0.001

Values are presented as mean + standard deviation, median (interquartile range),
or number (percentage) as appropriate

AF Atrial fibrillation, NAF Non atrial fibrillation, Par AF Paroxysmal atrial
fibrillation, Per AF Permanent atrial fibrillation

Discussion

Clinical outcomes

We explored the prognosis of elderly hip fracture patients
with AF and the predictors of paroxysmal AF. We found
that elderly hip fracture patients with AF had a poor
prognosis, which was worse in patients with permanent
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AF than in patients with paroxysmal AF. Permanent AF,
pulmonary infection, and hyponatremia were independ-
ent risk factors for death in AF patients. The incidence
of hip fracture in elderly patients with paroxysmal AF
was linked with ACCI, hypertension, and COPD. These
results suggested that people in poorer health were more
likely to develop AF and that AF further worsens their
health and reduces their survival.

Comparison with other studies

We found a higher mortality rate after hip fracture in
patients with AF, and in Sairenchi’s study, he found that
AF, even in those without other TCVRFs (standard cer-
ebrocardiovascular risk factors), was an independent
hazard for prior ischemic stroke and all-cause cardiovas-
cular mortality, the results were similar to our study [6].
The risk of mortality after hip fracture surgery in patients
with AF is influenced by multiple factors. We found
permanent AF was an independent indicator of mortal-
ity in elderly hip fracture patients with AF. The prevail-
ing view is that permanent and persistent AF patients
are associated with poorer survival [18, 19]. Amalia
Baroutid’s study revealed that, at a median follow-up of
31 months (interquartile range 10 to 52 months), 37.3%
of patients perished. In comparison to those with parox-
ysmal AF, permanent AF patients had a higher mortality
rate (aHR,1.37; 95% CI,1.08-1.74, P=0.009), but similar
rates of cardiovascular (CV) mortality or hospitalization
(aHR,1.09; 95%CI, 0.91-1.31, P=0.35), This result is in

Table 4 Cox proportional risk regression model for overall survival in patients with atrial fibrillation

Variables Univariate Pvalue Multivariate Pvalue
HR (95% ClI) HR (95% ClI)

Age=75 3.180(0.997-10.348) 0.055 2.990 (0.909-9.836) 0.071

Gender 5(0.764-3.414) 0.210

Fracture types 1.801(0.921-3.522) 0.085

Permanent AF 2.140 (1.093-4.193) 0.027 2.806 (1.036-4.198) 0.039

Pulmonary infection 2495 (1.287-4.835) 0.007 2.006 (1.019-3.949) 0.044

Heart failure 2.033(1.051-3.934) 0.035 0.999 (0.467-2.1 39) 0.998

Stress ulcer 3.238(1.421-7.380) 0.005 2.646 (1.091-6.416) 0.031

Urinary tract infection 0.292 (0.040-2.130) 0.225

Anemia 1433 (0.752-2.730) 0.274

Stress hyperglycemia 1.980 (0472-8.311) 0.351

Acute cerebrovascular disease 0.891 (0.372-2.133) 0.796

Surgical type 1.685 (0.850-3.341) 0.135

Anesthesia type 0.567 (0.289-1.111) 0.098

Hyponatremia 2.275(1.199-4.317) 0.012 2417 (1.177-4.961) 0.016

Hypokalemia 1483 (0.772-2.848) 0.236

Hypoalbuminemia 1.473(0.773-2.807) 0.239

Hospital stay (IQR), days 0.987 (0.929-1.049) 0.675

Hypokalemia = potassium level < 3.5 mmol/L. Hyponatremia = sodium level < 135 mmol/L, Hypoalbuminemia =albumin level <35 g/L

Abbreviations: HR Hazard ratio, Cl Confidence interval
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Risk factor HR (95%CD

Age 2.990(0.909-9.836)
Permanent AF 2.806(1.036-4.198)
Pulmonary infection 2.006(1.019-3.949)
Heart failure 0.999(0.467-2.139)
Stress ulcer 2.646(1.091-6.416)
Hyponatremia 2.417(1.177-4.961)

P

0.071
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T
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Fig. 3 The forest map of risk factors for all-cause mortality in patients with AF

line with our findings. The mechanism, on the one hand,
may be the long duration of permanent AF and therefore
the high risk of thromboembolic events, on the other
hand, patients with permanent AF are usually accompa-
nied by structural and functional changes in the heart, are
less able to repair themselves and cope with the risks [20—
22]. And it may be associated with a greater likelihood of
heart failure. In our study, we found a higher incidence
of perioperative heart failure in patients with AF. They
are often associated with each other, as AF facilitates HF
to occur and vice-versa [23]. AF leading to heart failure
may be caused by reduction in cardiac ejection fraction,
leading to a reduction in coronary perfusion to the heart,
which in turn leads to a reduction in atrial blood sup-
ply, resulting in atrial arrhythmias [24-26]. Therefore,

heart rate should be controlled and thrombosis should
be prevented and it is additionally crucial to enhance
perioperative infusion management in these patients to
ensure adequate but not overloaded coronary blood sup-
ply. And may be associated with stress ulcers. Although
stress ulcers were less common than other postoperative
complications, according to relevant study, they are 0.2%
to 2% [27]. We found that the incidence of stress ulcer in
patients with AF was significantly higher than that in the
control group and its prognosis is poor. The patient may
eat less due to pain, stress, nausea, vomiting, gastrointes-
tinal distress and thus lack the necessary nutrients. And
stress ulcers may cause significant bleeding and increase
the risk of death [28]. Therefor ulcers should be actively
prevented after elderly hip fracture has occurred.



Li et al. BMC Geriatrics (2025) 25:4 Page 8 of 12

1.0
—I"TNon Atrial Fibrillation
—I1Paroxysmal Atrial Fibrillation
—I1Permanent Atrial Fibrillation
08
©
2
% 06
o Log Rank P<0.001
2
3
S 04
£
=
(8]
0.2
0.0

0 20 40 60

Follow up (months)

Fig. 4 The Kaplan—-Meier curve for non-atrial fibrillation, paroxysmal atrial fibrillation and permanent atrial fibrillation

10 Hyponatremia
—No
—Yes
0.8
®
2
; 06
n
- Log Rank P=0.01
5
g 04
=]
8]
02
0.0

0 20 40 60

Follow up (months)
Fig.5 Kaplan—Meier curve of perioperative hyponatremia in elderly patients with hip fracture and atrial fibrillation



Li et al. BMC Geriatrics (2025) 25:4

1.0

0.8

0.6

Log Rank P=0.005

04

Cumulative survival

0.2

0.0

Page 9 of 12

Pulmonary
infection

No
—IYes

40 60

Follow up (months)

Fig. 6 Kaplan—Meier curve of perioperative pulmonary infection in elderly patients with hip fracture and atrial fibrillation

We found that pulmonary infection is an independ-
ent indicator of AF mortality in elderly hip fracture
patients. Kjorholt’s research revealed that pneumonia is
a common complication of hip fracture and can increase
mortality by up to four times [29]. The mechanism may
be that pneumonia significantly increases the risk of
heart failure and AKI, which has been reported in previ-
ous studies [30]. We also found that hyponatremia is an
independent predictive risk factor for death in hip frac-
ture patients with AF, A serum sodium concentration of
less than 135 mmol/L is what defines hyponatremia, an
electrolyte abnormality that is often seen in heart failure
patients and has been linked to adverse results, as con-
firmed by the study of Dimitrios Farmakis al, we thought
that it also applies to elderly hip fracture patients with AF
[31-33]. The mechanism may be that a number of physi-
ological and metabolic disturbances that can be triggered
by hyponatremia, especially cerebral oedema, cardiovas-
cular problems, and exacerbation of the underlying dis-
ease, greatly increase the risk of death in patients [34].
Therefore, we should take care of regular medical check-
ups and monitoring of serum sodium levels.

In order to improve the survival rate of elderly hip frac-
ture patients with AF, mortality risk factors we should

early identification, careful management and targeted
treatment, in addition we should also prevent periopera-
tive AF (paroxysmal AF).

In our study, hypertension was an independent risk
factor for perioperative paroxysmal AF. The results of
Monika Gawatko et al. were consistent with ours. Hyper-
tension is prevalent in>70% of patients with AF. In
turn, hypertensive patients have up to 73% greater like-
lihood of AFE. Current guidelines recommend that sys-
tematic AF screening may be warranted in all patients
aged > 65 years with at least one cardiovascular disease,
including hypertension [35]. The mechanism may be that
hypertension significantly increases the risk of AF by
causing changes in cardiac structure and function, as well
as comorbidities with other cardiovascular diseases.

ACCI was also an independent risk factor for periop-
erative paroxysmal AF. Charlson et al. created the Charl-
son Comorbidity Index, a tool for assessing the mortality
risk due to comorbidities [36]. Patients with higher ACCI
scores are prone to AF due to multiple chronic diseases,
changes in cardiac structure and function, and an under-
lying systemic inflammatory response. COPD was also
an independent risk factor for perioperative paroxys-
mal AF. This is consistent with other findings. A study
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Table 5 Baseline characteristics of geriatric hip fracture patients with non-atrial fibrillation and paroxysmal atrial fibrillation

Variables Total NAF Par AF F/t/z P{E
(n=1292) (n=1189) (n=103)

Age, mean=SD (years) 79.51+7.409 79.29+7419 82.17+£6.790 3.804 <0.001

Age group, n (%)
<75 years 361 (27.9%) 344 (28.9%) 17 (16.5%) 7270 0.007
>75 years 931 (72.1%) 845 (71.1%) 86 (83.5%)

Gender, n (%)
Male 384 (29.7%) 348 (29.3%) 36 (35.0%) 1.466 0.226
Female 908 (70.3%) 841 (70.7%) 67 (65.0%)

ACCI 5 (4-5) 5(4-5) 6 (4-6) 7.259 <0.001
Fracture types, n (%)
Femoral neck fractures 614 (47.5%) 556 (46.8%) 58 (56.3%) 3.466 0.063
Intertrochanteric fractures 678 (52.5%) 633 (53.2%) 45 (43.7%)

Comorbidities, n (%)
Hypertension 607 (47.0%) 538 (45.2%) 9 (67.0%) 17.989 <0.001
Stroke 495 (38.3%) 446 (37.5%) 9 (47.6%) 4,061 0.044
Coronary heart disease 341 (26.4%) 294 (24.7%) 47 (45.6%) 21322 <0.001
Diabetes 272 (21.1%) 254 (21.4%) 8(17.5%) 0.862 0.353
COPD 43 (3.3%) 28 (2.4%) 15 (14.6%) 43.909 <0.001
Cancer 58 (4.5%) 53 (4.5%) 5 (4.9%) 0.035 0.852

Surgical type, n (%)
Replacement 555 (43.0%) 503 (42.3%) 52 (50.5%) 2.589 0.108
Fixation 737 (57.0%) 686 (57.7%) 51 (49.5%)

Anesthesia type, n (%)
General 743 (57.5%) 686 (57.7%) 57 (55.3%) 0.215 0.643
Lumbar 549 (42.5%) 503 (42.3%) 46 (44.7%)

Values are presented as mean + standard deviation, median (interquartile range), or number (percentage) as appropriate

SD Standard deviation, AF Atrial fibrillation, NAF Non atrial fibrillation, Par AF Paroxysmal atrial fibrillation, Per AF Permanent atrial fibrillation, COPD Chronic obstructive
pulmonary disease, ACCI Age-Adjusted Charlson Comorbidity Index

Table 6 Univariate and multivariate logistic regression analysis for factors associated with perioperative paroxysmal aF in old patients
with hip fracture

Variables Univariate Pvalue Multivariate Pvalue
OR (95% ClI) OR (95% Cl)

Age 1.056 (1.026-1.086) <0.001 1.031 (0.992-1.071) 0.125
Gender 0.770 (0.504-1.177) 0.227

Fracture types 0.681 (0.454-1.022) 0.064

ACCI 1.800 (1.522-2.128) <0.001 1436 (1.072-1.924) 0.015
Hypertension 2456 (1.603-3.761) <0.001 2.248 (1.415-3.571) 0.001
Stroke 1.512 (1.009-2.264) 0.045 0.844 (0.494-1.442) 0.535
Coronary heart disease 2.555 (1.696-3.848) <0.001 1.305 (0.761-2.236) 0.333
Diabetes 0.780 (0.460-1.321) 0.354

COPD 7.068 (3.640-13.723) <0.001 4.694 (2.207-9.980) <0.001
Cancer 1.094 (0.427-2.799) 0.852

Surgical type 0.719 (0.481-1.076) 0.109

01 (

Anesthesia type 0.734-1.650) 0.643

N 1292 (cases: 103, controls: 1189)
Abbreviations: OR Odds ratio, CI Confidence interval, COPD Chronic obstructive pulmonary disease, ACC/ Age-Adjusted Charlson Comorbidity Index
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utilizing the Spanish National Hospital Discharge Data-
base discovered that COPD is a common comorbidity in
patients hospitalized for AF [37]. In the Atherosclerosis
Risk in Community (ARIC) cohort study, COPD and
reduced lung function have been independently linked to
the emergence of AF, despite the presence of risk factors
for cardiovascular disease (e.g. smoking) in many COPD
patients that may be confounding factors [38]. The mech-
anism may be that COPD triggered pathological process
that includes hypoxia, electrolyte imbalance, altered
pulmonary hemodynamics, pulmonary hypertension,
elevated pCO2 levels and elevated systolic blood pres-
sure, all of which are risk factors for AF [39, 40]. COPD
patients may have low serum potassium levels due to
electrolyte disturbances caused by overuse of corticoster-
oids or beta-blockers, the p-wave’s length is augmented, a
hazard factor for AF, as a result of this [41].

Limitations

This study has several limitations. First, this study is a
single-center, retrospective cohort study, which limits the
generalizability of the study. Second, due to the relatively
low incidence of AF, the study population is limited in
size. In the future, larger sample size studies are needed
to carry out. Third, the lack of data on the initial onset
of permanent AF prevents the analysis of risk factors
for permanent AF in elderly hip fracture patients with
AF, thus, only paroxysmal AF risk factors are assessed.
Fourth, patient medication adherence is influenced by
a variety of factors and there may be instances where
patients discontinue medication on their own, which will
require more refined management in the future.

Conclusions

The mortality risk is high in elderly patients with hip frac-
tures combined with AF. The independent risk factors
for their death include permanent AF, pulmonary infec-
tion and hyponatremia. The independent risk factors for
perioperative paroxysmal AF in elderly patients with hip
fractures are ACCI, hypertension and COPD. To enhance
the survival rate of elderly patients with hip fractures, for
patients with AF (especially those with permanent AF),
we should strengthen the care, prevent pulmonary infec-
tion and hyponatremia. Additionally, we should prevent
the occurrence of AF. For patients with multiple under-
lying diseases and hypertension and COPD, we should
identify and optimize the treatment plan at an early stage.

Abbreviations
AF Atrial fibrillation
NAF Non atrial fibrillation

Par AF Paroxysmal atrial fibrillation
Per AF Permanent atrial fibrillation
COPD  Chronic obstructive pulmonary disease

ACC Age-adjusted Charlson Comorbidity Index
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