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Abstract: Objective: To explore the effectiveness of the Caprini model in preventing Deep venous thrombosis (DVT)
in patients with nephrotic syndrome (NS), in order to provide a reference for reducing poor prognosis in patients with
NS. Methods: A retrospective study was conducted on 150 cases of NS patients treated at Zibo Central Hospital
from January 2021 to January 2023. Their clinical data were collected from the medical record management sys-
tem of the hospital. The patients were divided into two groups: an observation group (75 patients) who received
Caprini risk evaluation at admission and designed interventions based on their risk level, and a routine group (75
patients) who received conventional interventions. Clinical data, including the occurrence of DVT, renal function,
inflammation, complications and satisfaction with the work of medical staff, were compared between the evaluation
and routine groups. Results: The incidence of DVT in the observation group (6.67%) was significantly lower than that
in the Routine group (17.33%) (P < 0.05). Three days after surgery, the difference in thigh circumference increased
in both groups. However over time, the difference decreased, with the observation group consistently showing lower
values (P < 0.05). On the fifth day after surgery, the D-D level was lower, and PT level higher in the observation group
compared to the Routine group (both P < 0.05). Before intervention, 24 h urinary protein, BUN, SCr, WBC, Hs-CRP
and IL-6 levels were similar between the two groups (all P > 0.05). After intervention, renal function and inflamma-
tion improved in both groups, with greater improvement observed in the observation group (P < 0.05). Additionally,
the incidence of complications (except DVT) in the observation group (8.00%) was lower than in the Routine group
(21.33%) (P < 0.05). Patients in the observation group also reported higher satisfaction with nursing and treatment.
Conclusion: The Caprini score is an effective tool for guiding predictive care in NS patients, significantly reducing
the risk of DVT. Additionally, implementing risk-based interventions according to the Caprini score enhances renal
function, decreases the incidence of complications, and improves patient satisfaction with nursing and treatment.
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Introduction ic events (VTE). Among these, VTE is more prev-
alent in NS patients, with deep venous throm-

Nephrotic syndrome (NS) is primarily character- bosis (DVT) being the most common type. DVT

ized by macroproteinuria, hypoalbuminemia,
hyperlipidemia and edema, with the first two
being essential for diagnosing NS [1, 2]. If NS is
not treated promptly and effectively, it can
progress to renal failure or even uremia, result-
ing in increased mortality [3, 4]. As kidney dam-
age caused by NS is irreversible, untreated NS
patients often experience complications such
as infection, thromboembolism, acute renal
failure, and metabolic disorders related to pro-
tein and fat [5, 6]. Thromboembolism is a com-
mon complication of NS, including arterial
thromboembolism and venous thromboembol-

can cause limb swelling and pain, greatly
impacting patients’ quality of life [7]. If left
untreated, DVT can progress to pulmonary
embolism, which is fatal.

DVT has a high rate of missed diagnosis, mak-
ing its early detection and prevention in ne-
phrotic syndrome (NS) patients essential. A reli-
able and convenient assessment tool is needed
to quickly identify high-risk individuals. The
Caprini model is a VTE prediction tool that incor-
porates a wide range of risk factors, including
patient-specific, surgical, and treatment-related
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Table 1. Baseline data of the two groups

Data Observation group (n=75) Routine group (n=75) t/x? P
Gender 0.244 0.621
Male 41 (48.24) 44 (51.76)
Female 34 (52.31) 31 (47.69)
Age (years) 57.46+6.37 56.19+6.85 1.176 0.242
BMI (kg/m?) 22.37+1.08 22.62+1.22 1.329 0.186
Disease (years) 4.31+1.71 4.57+1.65 0.948 0.345
Smoking history 0.440 0.507
Yes 33(53.23) 29 (46.77)
No 42 (47.73) 46 (52.27)
Alcohol Consumption 0.429 0.513
Yes 38 (47.50) 42 (52.50)
No 37 (52.86) 33 (47.14)
Operation history 0.312 0.577
Yes 21 (53.85) 18 (46.15)
No 54 (48.65) 57 (51.35)

Note: BMI: Body Mass Index.

factors, each assigned a specific score [8, 9].
According to the total Caprini score of patients,
medical staff can assess the risk and imple-
ment appropriate preventive measures. The
Caprini model has been applied in surgical
and cancer patients, demonstrating good pre-
dictive performance [10, 11]. However, while
the Caprini model is also employed to evaluate
thrombosis risk in various contexts, its applica-
tion in NS patients, who present with diverse
pathological types and symptoms, has not
been fully validated.

This study assessed the effectiveness of the
Caprini risk level assessment in NS patients,
aiming to clarify the value of the Caprini model
in preventing DVT in NS patients. The innova-
tion of this study lies in the application of the
Caprini risk assessment model to the NS
patient population, with the goal of evaluating
its effectiveness in predicting DVT risk. We
hope to provide more precise guidance for the
clinical management of NS patients, thereby
improving their prognosis and quality of life.

Material and methods
Research design and subjects

The clinical data of 150 patients with NS ad-
mitted to Zibo Central Hospital from January
2021 to January 2023 were retrospectively col-
lected. The patients included 75 who under-
went Caprini risk evaluation at admission and
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received designed interventions based on their
risk level, and 75 who received routine inter-
ventions. For patients in the routine group,
Caprini score was determined based on col-
lected clinical data.

Inclusion criteria: (1) Age > 18 years old; (2)
Diagnosed with NS [12]; (3) Availability of com-
plete clinical data. Exclusion criteria: (1)
Presence of malignant tumors; (2) Presence
of atrial fibrillation; (3) Presence of mental ill-
ness. This study was approved by the Ethics
Committee of Zibo Central Hospital.

Data collection

The following data were collected from the
medical records of the patients: gender, age,
body mass index (BMI), smoking history, alco-
hol consumption, disease duration, surgery his-
tory, leg swelling, varicose veins, bedridden sta-
tus, drug treatment, sepsis, lung disease, heart
disease, gastrointestinal disease, abortion his-
tory (for females), pregnancy (for females),
malignancy, family history of VTE, coagulation
factor mutations, lupus anticoagulant, anticar-
diolipin antibody, serum homocysteine, platelet
count, 24-hour urinary protein, blood urea
nitrogen (BUN), serum creatinine (Scr), white
blood cell count (WBC), high-sensitivity C-re-
active protein (hs-CRP), interleukin-6 (IL-6), his-
tory of stroke, multiple trauma, joint replace-
ment, acute spinal cord injury, perioperative
difference in lower limb circumference, periop-
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Figure 1. The Caprini risk score (A) and grading (B) of patients.
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Figure 2. DVT formation in NS patients. DVT: Deep
venous thrombosis; NS: nephrotic syndrome.
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Figure 3. Comparison of the difference in thigh cir-
cumference between the two groups of patients.
***P < 0.001.

erative coagulation function, whether Caprini
risk assessment has been performed, and the
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Bl Observation group
HEl Routine group

corresponding  assessment
grade. Additionally, patient
satisfaction with their care
and treatment was assessed
using a self-made question-
naire administered by staff at
the time of discharge. The
questionnaire provided four
options to reflect the patients’

o satisfaction with the medical
&&zf\ staff’s performance: “very sa-
&& tisfied”, “basic satisfaction”,
“less satisfied” and “not sa-

tisfied”.

All investigators in this study

strictly adhered to standard-
ized protocols, having undergone unified train-
ing before data collection. The case data were
entered and reviewed by two independent indi-
viduals to minimize data entry errors. Each vari-
able was assigned a reasonable data range to
further reduce errors.

Caprini risk assessment [13-15]

(1) One point was assigned for each of the fol-
lowing factors: Age 41-60 years old; BMI > 25
kg/m?; Surgery lasting less than 45 minutes;
History of major surgery within the past month;
Leg swelling; Varicose veins; Bedridden; Hor-
mone therapy or oral contraceptive use; Sepsis
within the past month; Severe lung disease,
including abnormal lung function or pneumo-
nia; Acute myocardial infarction; Congestive
heart failure within the past month; History of
inflammatory bowel disease; Unexplained mis-
carriage, pregnancy or postpartum. (2) Two
points were assigned for each of the following
factors: Age: 61-74 years old; lliness lasting
more than 72 hours; Arthroscopic surgery;
Major open surgery lasting longer than 45 min-
utes; Chest/laparoscopy lasting longer than 45
minutes; Plaster fixation; Malignant tumor;
Central venous access. (3) Three points were
given for each of the following factors: History
of venous thrombosis; Family history of VTE;
Age > 75 years; Mutation of clotting factor V
Leiden (FVL); Mutation of prothrombin gene
G20210A; Positive lupus anticoagulant; Posi-
tive anti-cardiolipin antibody; Elevated serum
homocysteine; Heparin-induced thrombocyto-
penia; Other congenital or acquired thrombosis
tendencies. (4) Five points were given for each
of the following factors: Stroke within the past
month; Multiple trauma within the past month;
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Figure 4. The changes of coagulation function in the two groups were com-
pared. The level of (A) D-dimer, (B) Prothrombin time. *P < 0.05, ***P <

0.001.

Elective joint replacement; Hip, pelvic or lower
limb fracture; Acute spinal cord injury. A total
score of 0-1 is classified as low risk, 2 as medi-
um risk, 3-4 as high risk, and > 5 as extreme
risk.

Statistical analysis

SPSS 25.0 software was used for data analy-
sis. The measurement data that conformed to
a normal distribution was represented in the
form of (X % s). The t test was used for the com-
parison of single time point between the two
groups, and the repeated measures analysis of
variance was used for the comparison of multi-
ple time points between the two groups.
Counting data were expressed as n (%), chi-
square test was used for comparison between
the two groups. Rank sum test was used when
the data were hierarchical. P < 0.05 was con-
sidered with statistical significance.

Results
Baseline data

As shown in Table 1, baseline data such as
gender, age, BMI, NS course, smoking history
and alcohol consumption were comparable
between the observation and routine groups
(all P> 0.05).
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0 Observation group

Caprini risk score and grad-
ing of patients

B Routine group

As shown in Figure 1, the

% Caprini score and grade distri-

1 bution were comparable be-

tween the two groups (both P
> 0.05).

DVT formation in NS patients

As shown in Figure 2, the inci-
dence of DVT in patients of

& the observation group (6.67%)
& was significantly lower than
7 that in patients of routine

group (17.33%), (P < 0.05).
This suggests that adjusting
care or prevention programs
according to Caprini evalua-
tion results can effectively
reduce the risk of DVT in NS
patients.

Comparison of thigh circumference difference
between two groups of patients

The differences in thigh circumference between
the two groups at multiple time points were
compared, revealing significant overall changes
over time between the groups (F=14.380, P <
0.001). As shown in Figure 3, the difference in
thigh circumference between the two groups
was similar on the day before surgery (P >
0.05). However, three days after surgery, the
difference in thigh circumference increased in
both groups compared to the pre-surgery mea-
surements. Over time, the difference in thigh
circumference decreased in both groups, but
the observation group consistently had lower
values than the routine group at all subsequent
time points (P < 0.05).

Comparison of coagulation function between
two groups of patients

As shown in Figure 4, one day before surgery,
the D-D (D-dimer) and prothrombin time (PT)
levels were similar in both groups (all P > 0.05).
However, on the fifth day after surgery, the D-D
level was lower while the PT level was higher in
the observation group than those in the routine
group (all P < 0.05). This suggests that the
observation group had better coagulation func-
tion compared to the routine group.
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Comparison of inflamma-
tory status between the two

. groups

As shown in Figure 6, before
intervention, WBC, Hs-CRP
and IL-6 levels were similar
between the two groups (all
P > 0.05). After intervention,
both groups exhibited im-
provements in their inflamma-
tory status, with the observa-

tion group showing a signifi-

cantly higher degree of remis-
sion (P < 0.05).

Comparison of other com-
plications between the two
groups

As shown in Table 2, the inci-
dence of complications, other
than DVT, in the observation

‘ d> : : group (8.00%) was signifi-

cantly lower than that in the

routine group (21.33%) (P <

0.05). It can be concluded
that implementing or adjust-
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ing nursing or prevention pro-
grams based on Caprini eval-
uation results can reduce the
risk of multiple complications
in patients with NS to a cer-
tain extent.

Patient satisfaction with care
and treatment

T T T
pre-Observation pre-Routine

Figure 5. Changes in renal function related indicators of patients. The level
of (A) 24-hour urine protein, (B) Blood Urea Nitrogen, (C) Creatinine. ***P <

0.001.

Comparison of kidney function between the
two groups

As shown in Figure 5, before intervention, 24 h
urinary protein, BUN and Scr levels were similar
in the two groups (all P > 0.05). After interven-
tion, patients in the observation group showed
a higher degree of improvement in kidney func-
tion compared to the routine group (all P <
0.05).
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post-Observation

post-Routine As shown in Table 3, the pro-
portion of patients who ex-
pressed being very satisfied
or basically satisfied with the
nursing and treatment provid-
ed were significantly higher
than those in the routine group (Z=-1.965,
P=0.049). This suggests that graded interven-
tion based on Caprini evaluation results can
improve patients’ satisfaction with the nursing

and treatment provided by medical staff.

Discussion

Current studies suggest that deep venous
thrombosis (DVT), a common complication in
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' the vascular endothelial cells,
further promoting thrombus
formation. Finally, severe hy-
poalbuminemia, common in
NS patients, leads to in-
creased fluid leakage, intersti-
tial edema, blocked venous
return, and blood stasis. Fur-
thermore, the need for a kid-
ney biopsy to determine the
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medications such as low mo-
lecular weight heparin for sev-
eral days and strict bed rest
post-surgery to prevent bleed-
ing complications and exacer-
bate blood stasis.

Once DVT occurs in patients
with NS, it not only delays the
complete remission of NS but
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ports that DVT can develop
into a pulmonary embolism,
which can cause sudden de-
ath [20-22]. Early detection
and prevention of DVT are
crucial for the prognosis of
NS patients. Current, resear-
ch suggests that the throm-
bus assessment scales are
beneficial for early screening
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Figure 6. Changes in inflammatory status. The level of (A) White blood cells,
(B) High-sensitivity C-reactive protein, (C) Interleukin-6. ***P < 0.001.

patients with nephrotic syndrome (NS), is relat-
ed to three factors: blood stasis, vascular injury
and hypercoagulability [16, 17]. In NS, patients
often experience hypercoagulability, blood sta-
sis and vascular injury. Firstly proteinuria in NS
results in the loss of proteins involved in coagu-
lation, anticoagulation and fibrinolysis, leading
to a prolonged hypercoagulable state [18].
Secondly, increased platelet aggregation con-
tributes to slower blood flow and an increased
risk of thrombosis [19]. Additionally, disorders
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T T
post-Observation post-Routine

and diagnosis of high-risk
patients, providing a basis for
the development of targeted
intervention measures. Com-
monly used scales for assess-
ing DVT risk include Padua score, Modified
Geneva score, Wells score, and Caprini score
[23-25]. The Padua score is a commonly used
VTE risk assessment tool in internal medicine.
However, the Padua score, Geneva score, and
Wells score do not fully account for high-risk
factors specific to NS patients, such as leg
swelling, hyperlipidemia, hypoproteinemia, and
chest pain. In contrast, the Caprini score is
designed to assess the risk of thrombosis in
hospitalized patients and serves as a VTE risk
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Table 2. Occurrence of other complications

Group Infection Dyslipidemia Abnormal blood Electrolﬁe Total incidence
pressure disturbance

Observation group 2 (2.67) 3 (4.00) 2 (2.67) 1(1.33) 6 (8.00)

Routine group 4 (5.33) 7(9.33) 5 (6.67) 3 (4.00) 16 (21.33)

X° 5.327

P 0.021

Table 3. Patient satisfaction with care and treatment

Group Very satisfied Basically satisfied Less satisfied Dissatisfied

Observation group 31 (41.33) 24 (32.00) 16 (21.33) 4 (5.33)

Routine group 22 (29.33) 21 (28.00) 27 (36.00) 5 (6.67)

z -1.965

P 0.049

assessment tool for non-orthopedic surgical
patients. Some studies have shown that the
Caprini scale can better predict the risk of DVT
formation in hospitalized patients in various
clinical settings, including neurology, neurosur-
gery, internal medicine, and gynecological
malignancies, and is commonly used for risk
prediction in orthopedics, internal medicine,
and critically ill patients [26-29]. The Caprini
score includes more than 30 high-risk factors,
including leg swelling, hormone therapy, and
coagulation indicators, which are particularly
relevant to the high-risk factors for thrombosis
in nephrotic syndrome. Therefore, the Caprini
score may have a significant advantage in the
evaluation of DVT in NS patients.

This study retrospectively analyzed the clinical
data of 150 patients with NS, with 75 patients
assessed with Caprini scores at the initial
admission, and the other 75 NS patients not
receiving it before treatment. For patients with-
out Caprini scoring, evaluations were based on
collected clinical data. The initial Caprini scores
and risk grading were similar between the two
groups. However, the incidence of DVT in NS
patients was significantly higher in the routine
group than that in the observation group. Post-
treatment analysis revealed that patients in the
routine group had poorer renal function and
more severe inflammatory reactions. This may
be attributed to the graded care provided to
patients in the observation group under the
guidance based on Caprini risk assessments.
The Caprini risk assessment divides patients
into four levels: low risk, medium risk, high risk,
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and extremely high risk. Targeted measures
based on the risk levels of DVT can not only
reduce the incidence of DVT but also reduce
the waste of medical resources. This study also
found that early evaluation of DVT risk in NS
patients using the Caprini score and graded
intervention measures can reduce the inci-
dence of complications such as infection, dys-
lipidemia, abnormal blood pressure, and elec-
trolyte disorders in NS patients. Zhang et al.
[30] applied the Caprini score to 34,893 ortho-
pedic trauma patients, showing an area under
the curve for DVT exceeding 0.7. Wang et al. [8]
also found that the Caprini score effectively
stratifies DVT risk in patients with high-energy
thoracolumbar fractures. Moreover, the Caprini
score has proven valuable in guiding interven-
tions for deep vein thrombosis after laparo-
scopic radical colorectal cancer surgery [31].
This study’s results align with these findings,
highlighting the Caprini scoring model’s effec-
tiveness across diverse patient populations
and its applicability to NS patients. Additionally,
early DVT risk assessment in NS patients using
the Caprini score and implementing graded
intervention measures can also improve patient
satisfaction with care and treatment. The find-
ings of this study underscore the importance of
early risk assessment in improving patient care
experience and satisfaction, which may be
related to the perceived level of attention,
involvement in treatment decisions, and expec-
tations for outcomes. These findings provide
new perspectives for further optimizing clinical
nursing processes, increasing patient engage-
ment, and improving patient care outcomes.

Am J Transl Res 2024;16(10):5409-5417
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Using the Caprini score as a guiding basis for
predictive care in NS patients is effective in
reducing the risk of DVT. At the same time,
graded care based on the Caprini score can
also improve the renal function of NS patients,
reduce the incidence of complications, and
enhance patients’ satisfaction with nursing and
treatment. Therefore, the Caprini model dem-
onstrates significant value in preventing DVT
formation in NS patients. Still, this study is a
retrospective analysis, and the findings need to
be further verified by prospective studies.
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