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Abstract 
Background: Sickle cell disease (SCD) is associated with an increased risk of 
medical complications during pregnancy and they constitute a very high-risk 
group with associated increased maternal and perinatal morbidity and mor-
tality especially in a low resource setting. Objective: To determine the preg-
nancy outcomes among women with sickle cell disease delivered at Alex Ek-
wueme Federal University Teaching Hospital, Abakaliki. Materials and me-
thods: This was a 7-year retrospective case-control study undertaken from 
January 2012 to December 2018 that compared pregnancy outcomes among 
women with and without haemoglobinopathy in pregnancy managed at Alex 
Ekwueme Federal University Teaching Hospital, Abakaliki (AEFUTHA). The 
statistical analysis was done using SPSS version 22. Results: The incidence of 
SCD in pregnancy was 6.9 per 1000 deliveries. The age distribution of the 
women ranged from 18 to 45 years of age with a mean of 26.4 ± 2.4 years. The 
incidence of stillbirth was higher in women with HbSS when compared with 
HbSC but this difference did not reach statistical significance (P = 0.05). Live 
birth rate was higher in women with HbAA genotype when compared with 
those with SCD. Caesarean section rate was higher among women with SCD 
when compared with control (SS versus AA, P = 0.004; SC versus AA, P < 
0.0001). Babies of mothers with HbSS and HbSC have significantly lower 
mean birth weight when compared with those of mothers with HbAA (SS 
versus AA, P = 0.0007; SC versus AA, P < 0.0001). Similarly maternal geno-
type has a significant effect on other adverse fetal outcomes such as Apgar 
scores < 7 at 5 minutes and preterm delivery. Women with SCD had higher 
incidence of pregnancy-induced hypertension and preeclampsia when com-
pared with control. Maternal genotypes have no significant effect on other 
maternal complications. There was no maternal death in this study. Conclu-
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sion: This study showed that the maternal mortality in SS and SC patients in 
pregnancy was not different from those of HbAA women in our hospital, al-
though other maternal and fetal outcomes were still poor among women with 
SCD when compared with women without SCD. 
 

Keywords 
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1. Introduction 

Sickle cell disease (SCD) is associated with an increased risk of medical compli-
cations during pregnancy and they constitute a very high-risk group with asso-
ciated increased maternal and perinatal morbidity and mortality [1]-[7]. 

Sickle cell disease is common in the tropics and particularly so among the 
black race. The incidence in Nigeria is up to 3% of the population and about 
25% may be carriers of haemoglobinopathies [1]. The haemoglobinopathies 
commonly encountered in pregnancy in Nigeria are SS or SC [1]. Sickle cell dis-
ease is common in present day obstetric practice because the advances in medi-
cal care have led to more girls having this condition surviving to childbearing 
age [2]. 

Pregnant women with SCD are known to be at high risk of obstetric com-
plications and perinatal mortality as well as sickle cell-related complications 
[3]. The maternal and fetal complications include antepartum and postpartum 
painful crises, pulmonary complications, anemia, preeclampsia, eclampsia, 
premature delivery with associated risks, and intrauterine growth restriction 
(IUGR). In addition, pregnant women with SCD are at an increased risk of sickle 
cell crisis, urinary tract infections, gestational diabetes, pneumonia, and anemia 
[1]-[10]. 

Studies from developed countries have shown that there is a significant im-
provement in pregnancy outcome and that these women are able to complete 
pregnancy successfully if they are given appropriate prenatal care [4]. Unfortu-
nately, no such improvement has yet been observed in sub-Saharan countries, 
which have the highest prevalence of SCD and reported rates of maternal mor-
tality exceeding 9% [5] [6] [7] [8] [9]. Lack of adequate management during 
pregnancy is thought to be the major factor responsible for the poor maternal 
and fetal outcomes among women with SCD in sub-Saharan Africa compared 
with developed countries [11]. 

Currently, there is no Sickle cell clinic dedicated to active management of SCD 
during pregnancy in Abakaliki. Examining the possible complications in preg-
nancy associated with SCD may provide insight into the management of SCD 
pregnancies and it will help to provide for advocacy for establishment of such 
clinic in the different geopolitical zones of the country. The aim of this study was 
to identify association between SCD in pregnancy and the occurrence of adverse 
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maternal and fetal outcomes at Alex Ekwueme Federal University Teaching 
Hospital, Abakaliki, Southeast Nigeria. Determining maternal and perinatal 
outcomes among pregnant women with SCD will highlight the reproductive 
health burden of SCD on maternal and infant health in Abakaliki, which may 
contribute to the basis for reducing the maternal and fetal mortality in our local-
ity.  

2. Materials and Method 

This was a 7-year retrospective case-control study undertaken from January 
2012 to December 2018 at the Alex Ekwueme Federal University Teaching Hos-
pital, Abakaliki, Ebonyi State, Nigeria. Pregnant women with SCD (HbSS or 
HbSC genotypes) who received antenatal care and gave birth at the department 
of obstetrics and gynecology were compared with pregnancies among women 
without hemoglobinopathies (control). The controls were women without hae-
moglobinopathies who matched SCD parturients with regards to age, parity and 
gestational age at delivery. The exclusion criteria were multiple pregnancies, in-
complete or unavailable medical records, and presence of co-morbidity such as 
human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome 
(AIDS). The hospital numbers of the eligible women during the study period 
were retrieved from the admission register in the Antenatal ward. Then, the case 
notes were retrieved from the Medical Records Department of the hospital using 
the hospital numbers. A proforma containing information on the maternal age, 
parity, gestational age at delivery and haemoglobin concentration before labour 
and 48 hour post delivery was used to extract information from the case notes. 
Data regarding pregnancy outcome (miscarriage, stillbirth, live birth, early neo-
natal death), mode of delivery (live birth), outcome of live birth (birthweight, 
Apgar score <7 at 5 minutes). In addition, complications such as gestational hyper-
tension (pregnancy-induced hypertension, pre-eclampsia, eclampsia), haemorrhage 
(antepartum and postpartum), gestational diabetes, retained placenta, uneventful 
pregnancies, sickle cell-related complications (painful crises, acute chest syn-
drome, urinary tract infection) and maternal death were also noted. The approval 
for the study was sought for and obtained from the Research and Ethics Commit-
tee of the hospital. 

Statistical analysis: The data was entered and analyzed using SPSS Version 
22.0 (SPSS Inc., Chicago, IL, USA). Data are presented as mean (standard devia-
tion) or as a percentage with range, as appropriate. The effect of SCD on preg-
nancy was compared using Pearson Chi-square (χ2) or one-way analysis of va-
riance where appropriate to determine statistical differences between the groups 
of women (SCD and control). Multivariate logistic regression was used to con-
trol for confounding factors. A p-value < 0.05 was considered significant. 

3. Results 

There were 23,450 deliveries during the study period of which 164 (0.69%) were 
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women with SCD. The cases were 98 women with HbSS and 68 with HbSC ge-
notype, whereas the control group was 160 randomly selected women with 
HbAA with a complete record to match the SCD group in terms of age, gravidi-
ty, and parity. 

Table 1 showed the socio-demographic and obstetrics characteristics of study 
participants. The age distribution of the women ranged from 18 to 45 years of 
age with a mean of 26.4 ± 2.4 years. The majority of the women were between 25 
and 34 years of age. There were no significant difference in the mean age of 
women with SCD and the control group (P = 0.86). A majority of the HbSS 
women (44%) were nulliparas (58%) compared with control group (33.1%), (P < 
0.001). However, there was no significant difference in parity among HbSC and 
HbAA women. Overall, the mean haemoglobin concentration before labour and 
48 hours following delivery were lower among women with SCD when com-
pared with the control group (Mean haemoglobin before labour; HbAA = 10.6 ± 
2.4 versus HbSS = 8.4 ± 0.8 and HbSC = 9.6 ± 1.5; Mean Haemoglobin 48 hours 
post-delivery; HbAA = 9.2 ± 2.8 versus HbSS = 6.9 ± 1.3 and HbSC = 8.2 ± 1.8). 

The comparison of pregnancy outcomes between SCD women and HbAA 
women is shown in Table 2. The incidence of miscarriage was higher among 
women with HbSS genotype when compared with other genotypes. Four (4.1%)  
 
Table 1. Characteristics of pregnant women with sickle cell disease (HbSC and HbSS) 
and control (HbAA). 

Variable HbSS (N = 98) HbSC (N = 66) HbAA (N = 160) 

Age (years)    

18 - 24 28 (28.6) 16 (24.2) 47 (29.4) 

25 - 34 56 (57.1) 33 (50) 78 (48.8) 

≥35 14 (14.3) 17 (25.8) 35 (21.8) 

Parity    

Nulliparous 44 (44.9) 28 (42.4) 53 (33.1) 

Primiparous 35 (35.7) 23 (34.8) 46 (28.8) 

Multiparous 19 (19.4) 15 (22.8) 61 (38.1) 

Gestational age at delivery    

≤27 4 (4.1) 0 (0) 0 (0) 

28 - 30 2 (2) 1 (1.5) 1 (0.6) 

31 - 32 6 (6.1) 4 (6.1) 5 (3.1) 

33 - 34 9 (9.2) 6 (9.1) 10 (6.3) 

35 - 37 11 (11.2) 14 (21.2) 24 (15) 

38 - 39 56 (57.1) 34 (51.5) 88 (55) 

40 - 42 10 (10.3) 7 (10.6) 32 (20) 

Mean haemoglobin concentration 
(g/dl) 

   

Before labour 8.4 ± 0.8 9.6 ± 1.5 10.6 ± 2.4 

48 hour post delivery 6.9 ± 1.3 8.2 ± 1.8 9.2 ± 2.8 
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Table 2. Comparison of pregnancy outcome in sickle cell disease and control (HbAA). 

Variable HbSC HbSS HbAA 
SS versus SC SS versus AA SC versus AA 

χ2 P-value χ2 P-value χ2 P-value 

Total pregnancies (n) 66 98 160       

Pregnancy outcome, n (%)          

Miscarriage 0 (0) 4 (4.1) 0 (0) - - - - - - 

Stillbirth 6 (9.1) 20 (20.4) 2 (1.3) 3.79 0.05 28.6 1.43 8.41 0.004 

Live birth 60 (90.9) 74 (75.5) 158 (98.7) 4.2 0.08 36.2 <0.0001 8.31 0.003 

Early neonatal death 2 3 3 0.05 0.82 0.93 0.34 0.39 0.53 

Mode of delivery (live birth)          

Vaginal 43 (71.9) 58 (78.4) 145 (91.8) 43.81 0.54 8.26 0.004 14.81 <0.0001 

Caesarean section 17 (28.1) 16 (21.6) 13 (8.2)      
 
 

Outcome of live birth (n) 60 74 158       

Birthweight          

Mean ± SD 2.9 ± 0.6 2.3 ± 0.4 3.2 ± 0.7 - <0.0001 - 0.0007 - <0.0001 

Weight < 2.5 kg, n (%) 24 (40) 10 (13.5) 8 (5.1) 12.28 <0.0001 5.03 0.02 42.38 <0.0001 

Apgar score < 7 at 5 minutes 8 (13.3) 6 (8.1) 14 (8.9) 0.97 0.33 0.03 0.84 0.96 0.33 

Gestational age at delivery          

Preterm (<37 weeks) 20 (33.3) 21 (21.4) 19 (11.9) 0.38 0.54 9.45 0.002 13.44 <0.0001 

Mean ± SD 37.6 ± 1.4 37.1 ± 1.2 38.6 ± 2.1 - 0.03 - <0.0001 - 0.0008 

 
women had miscarriage among women with HbSS. There were no miscarriages 
recorded among women with genotypes HbSC and HbAA. More stillbirths oc-
curred in women with haemoglobinopathy when compared with control group. 
The incidence of stillbirth was higher in women with HbSS when compared with 
HbSC but this difference did not reach statistical significance (P = 0.05). Live 
birth rate was higher in women with HbAA genotype when compared with those 
with heamoglobinopathy. There was no significant different in live birth rate 
among women with HbSS and HbSC (P = 0.08). Mode of delivery differ signifi-
cantly between women with sickle cell haemoglobinopathy when compared with 
control (SS versus AA, P = 0.004; SC versus AA, P < 0.0001). There was no sig-
nificant difference in the mode of delivery when parturients with HbSS were 
compare with women with HbSC (P = 0.54). Maternal genotype has a significant 
effect on the mean fetal birth weight. Babies of mothers with HbSS and HbSC 
have significantly lower mean birth weight when compared with those of moth-
ers with HbAA (SS versus AA, P = 0.0007; SC versus AA, P < 0.0001). Also the 
birth weight of babies born to women with HbSS was significantly lower than 
those of babies born to mothers with HbSC (P < 0.0001). Similarly maternal ge-
notype has a significant effect on other adverse fetal outcomes such as Apgar 
scores < 7 at 5 minutes and preterm delivery. 

Table 3 shows comparison of complications during pregnancy in the three 
genotypes. There were significant genotype differences in pregnancy-induced  
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Table 3. Comparison of pregnancy-associated complications in sickle cell disease and control. 

Variable HbSC HbSS HbAA 
SS versus SC SS versus AA SC versus AA 

χ2 P-value χ2 P-value χ2 P-value 

Total pregnancies (n) 66 98 160       

Gestational hypertension          

Pregnancy-induced hypertension 9 10 6 0.45 0.50 4.35 0.04 7.37 0.007 

Pre-eclampsia 14 20 10 0.02 0.89 11.86 0.0005 11.02 0.001 

Eclampsia 0 1 0 - - - - - - 

Haemorrhage          

Antepartum 3 3 2 0.25 0.62 1.05 0.31 2.35 0.13 

Postpartum 5 7 6 0.01 0.92 1.46 0.23 1.48 0.22 

Gestational diabetes 0 3 2 2.06 0.15 1.05 0.31 0.83 0.36 

Retained placenta 0 1 0 - - - - - - 

Uneventful pregnancies 41 34 144 11.95 0.0005 86.89 <0.0001 22.61 <0.0001 

Sickle cell-related complications          

Painful crises 10 29 0 4.54 0.03     

Acute chest syndrome 6 12 0 0.40 0.53     

Urinary tract infection 12 14 0 0.45 0.50     

Maternal death 0 0 0       

 
hypertension and pre-eclampsia. Women with haemoglobinopathies have higher 
incidence of pregnancy-induced hypertension and preeclampsia when compared 
with control. No SC and AA pregnancies manifested eclampsia compared with 
one SS. Maternal genotypes have no significant effect on other maternal compli-
cations. There was no difference on the incidence of sickle-related clinical events 
during pregnancy in SC mothers compared SS mothers. This study did not 
record any maternal death. 

4. Discussion 

The incidence of SCD in pregnancy varies significantly in different parts of the 
world. The incidence of SCD in pregnancy in this study was 6.9 per 1000 delive-
ries. This finding was similar to an incidence of 8.7 per 1000 deliveries in Benin, 
Nigeria [10]. This is higher than reported incidence of 0.95 per 1000 deliveries in 
Tanzania [11]. Nigeria has a high prevalence of SCD although population data is 
not available. Data about the incidence of pregnancies in women with SCD are 
mostly institutional.  

It is well established that women with SCD are at increased risk of maternal 
and fetal complications during pregnancy when compared with healthy women 
[12] [13] [14] [15] [16]. Studies in low income countries have reported maternal 
mortality rate of 7% - 12% among women with SCD in pregnancy, reflecting li-
mited services and inadequate antenatal care [13]. We report for the first time 
the outcome of pregnant women with SCD delivering at the Alex Ekwueme 
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Federal University Teaching Hospital Abakaliki and compare these outcomes 
with a comparison group of women with no hemoglobinopathies. Unlike other 
studies in developing countries, this study indicates that there is significant im-
provement in the outcome of women with SCD compared with women without 
hemoglobinopathies. The SCD mortality rate was 0% of all maternal mortality, 
which is different from what has been observed in other studies in Africa sug-
gesting that advances in care for patients with SCD have led to improvement in 
the outcome for women with SCD in pregnancy although other maternal and 
perinatal outcomes were worse when compared with women with genotype AA.   

Pregnancy has been shown to exacerbate sickle cell crises and increase the rate 
of hospitalization. Recent study indicates that sickle cell crisis occurred in over 
50% of the pregnant women with SCD [14]. However, sickle cell crises were ob-
served in 15% of women with HbSC and 30% of those with HbSS in this study, 
which is consistent with studies conducted in the United States and Ghana [15] 
[16]. Similarly, the incidence of sickle cell related complication such acute chest 
syndrome and urinary tract infection were commoner among pregnant women 
with HbSS when compared with those with HbSC.   

The HbSS women were at a greater risk of being anemic when compared with 
those with HbSC. Anemia is one of the major complications of sickle cell disease 
and may be caused by hemolysis or trapping of the red blood cells in the spleen 
[16]. Anemia in pregnancy has been found to be associated with increased risk 
for preterm premature rupture of membranes, spontaneous preterm labor, pre-
term delivery, poor intrauterine growth, and low birth weight infants, which in 
turn results in higher perinatal morbidity and mortality, and a higher infant 
mortality rate [16]. 

The caesarean section was more likely to be performed for pregnant women 
with SCD than for the comparison group. The caesarean is likely to be elective 
more often in SCD because of fetal compromise and previous history. Closer fet-
al monitoring and a lower threshold for tolerating abnormal fetal heart rate pat-
terns, may also contribute to this trend. The caesarean section may also be per-
formed as a result of fetal distress, failure of labor to progress, or discretionary 
repeated need for surgery. However, because of the retrospective nature of this 
study, differences between elective and emergency caesarean section could not 
be established. 

Overall, pregnancy outcome was worse in women with SCD when compared 
with those without haemoglobinopathy. However, the findings of this study 
suggest that pregnancy complications were less in SC disease than in SS disease. 
This finding was consistent with reports from several studies [1]-[16]. Gesta-
tional age at delivery, mode of delivery, live birth rate, and birthweight in SCD 
pregnancies showed significant difference to AA controls. The outcomes of preg-
nancy were worse among women with HbSS when compared with HbSC and 
HbAA. The better pregnancy outcome in women with HbSC is consistent with 
the behaviour of the SC genotype, which is often mild and may not be diagnosed 
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until later in adult life. Although HbSC women had better pregnancy outcome, 
this study shows that the incidence of sickle cell-related complications did not 
differ among women with genotype SS and SC. Therefore, it is not yet possible 
to predict those SC patients who will develop severe complications in pregnancy 
and it is a good practice to monitor all pregnancies in SCD closely with delivery 
in hospital. 

5. Conclusion 

In conclusion, this study showed that the maternal mortality in SS and SC pa-
tients in pregnancy is not different from those of HbAA women in our hospital, 
although other maternal and fetal outcomes were still poor when compared with 
women without SCD. Therefore, preconceptional care and adequate antenatal 
and postnatal management by a multidisciplinary team and establishment of 
sickle cell clinic for SCD in pregnancy will help to further improve pregnancy 
outcome among these women in our facility. 

Limitations 

This study has some limitations. Firstly, this is hospital-based study which in-
cludes only women that were managed in the hospital but many women deliver 
in rural areas without reaching health facility so community-based studies are a 
better tool. Secondly, due to lack of follow up after discharge, the data on neo-
natal morbidity and mortality as well as maternal outcome for the rest of the 
puerperium were not available for analysis and finally retrospective nature of 
study limits its validity. 
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Abstract 
Objective: To investigate the relationship between serum level of cystatin C 
(Cys-C) and AF (atrial fibrillation) and its clinical classification. Method: 
From January 2017 to April 2019, 168 cases of Xiaogan Central Hospital were 
chosen as the object of this study. The subjects were divided into 86 patients 
with AF and 82 patients in the control group. The AF group was divided into 
paroxysmal AF group (29 cases), persistent AF group (27 cases) and perma-
nent AF group (29 cases) according to the European atrial fibrillation man-
agement guidelines and the North America Society of Pacing and Electrophy-
siology (NASPE) arrhythmia group organized the categorization of AF. Re-
sults: Compared with the control group, the level of the serum Cys-C was 
significantly higher in the AF group, the difference was statistically signifi-
cant (P < 0.05). There was significant difference in Cys-C level in patients 
with different types of AF (P < 0.05). The levels of neutrophil percentage, low 
density lipoprotein cholesterol (LDL-C), left ventricular diameter, left atrial 
diameter, C-reactive protein (CRP) and homocysteine in the AF group were 
significantly higher than those in the control group (P < 0.05). The difference 
of neutrophil percentage, LDL-C, left ventricular ejection fraction, left atrial 
diameter, CRP and homocysteine levels in patients with different types of 
atrial fibrillation was statistically significant (P < 0.05). Logistic analysis showed 
that the serum Cys-C level, CRP, homocysteine, left ventricular diameter, left 
atrial diameter could be used as an independent predictor of atrial fibrillation 
when other factors were corrected. Conclusion: Serum Cys-C level in atrial 
fibrillation group is significantly higher than the control group, there are dif-
ferences between different atrial fibrillation clinical classification, its level in-
creased with duration of atrial fibrillation. Serum Cys-C level and inflamma-
tory markers CRP, WBC and neutrophilic granulocyte percentage were posi-
tively correlated, indicating that serum cystatin C is associated with chronic 
inflammation, involved in the occurrence of atrial fibrillation, maintain and 
recurrence. Logistic analysis showed that the serum cystatin C level could be 
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used as an independent predictor of atrial fibrillation when other factors were 
corrected. 
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1. Introduction 

Atrial fibrillation (AF) is a complex and dangerous arrhythmia. Serious disorder 
of atrial electrical activity, which is a regular and orderly electrical activity and 
replaced by rapid and disordered tremor, is the main cause of its occurrence. 
Epidemiological investigation shows that the prevalence of AF in Chinese is about 
0.77% - 2.8%, accounting for about one-third of all hospitalized arrhythmia pa-
tients. The morbidity and prevalence of atrial fibrillation increased with age [1]. 
The main causes of death in patients with atrial fibrillation are progressive heart 
failure (HF), cardiac arrest and cerebral apoplexy [2]. Reasonable treatment in 
time can significantly reduce mortality in patients with atrial fibrillation. There-
fore, how to diagnose atrial fibrillation as soon as possible and assess the pa-
tient’s condition, so that these patients get treatment as soon as possible, to mi-
nimize the damage and harm caused by the disease, is still a hot topic in the 
medical field. Cystatin C (Cys-C) is a low-molecular-weight secretory protein of 
the human body. Almost all nucleated cells can produce this secreted protein, 
and the secretion process is rarely affected by factors such as gender, age, biliru-
bin, blood lipids, muscle mass, etc., so the serum Cys-C production rate and se-
rum level are relatively constant. In recent years, it has been found that serum 
Cys-C is more sensitive than creatinine (Cr) and Serum urinary nitrogen (BUN) 
as an indicator of glomerular filtration rate. It is currently used as a sensitive in-
dicator for assessing early damage to renal function [3] [4]. In 2010, Deo et al. 
showed that serum Cys-C level was positively correlated with the prevalence of 
atrial fibrillation. It was concluded that renal dysfunction, which was evaluated 
by serum Cys-C, was an independent predictor of AF prevalence [5]. In recent 
years, Cys C has been found to be able to predict new or worsening cardiovascu-
lar diseases [6]. In addition, studies have shown that higher levels of serum 
Cys-C may increase the risk of cardiovascular autonomic nervous dysfunction 
[7]. At present, many literatures and experiments have proved that elevated se-
rum Cys-C is an independent risk factor for atrial fibrillation [8]. However, 
whether there is a correlation between serum Cys-C level and types of atrial fi-
brillation still needs to be further explored. The purpose of this study was to ex-
plore the relationship between cystatin C and atrial fibrillation types, and to 
provide a new idea for early clinical evaluation of atrial fibrillation types. 

2. Date and Methods 

1) Clinical Data: 86 patients with non-valvular atrial fibrillation who were 
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admitted to Xiaogan Central Hospital from January 2017 to April 2019. Accord-
ing to the European Society of Cardiovascular Disease (ESC), the North Ameri-
can Pacing and Electrophysiology Society (NASPE), the above atrial fibrillation 
patients were divided into three subgroups, paroxysmal AF (29 cases). People, 
accounting for 33.72%; persistent AF (27 cases), accounting for 31.39%; perma-
nent AF (30 cases), accounting for 34.88%. At the same time, 82 patients in the 
normal control group were selected, and the general situation (gender, age, crea-
tinine, cystatin-C, etc.) matched the atrial fibrillation group and the electrocar-
diogram was normal sinus rhythm. Inclusion criteria: Atrial fibrillation can be 
diagnosed according to the surface electrocardiogram (ECG) or 24-hour Holter, 
the patients’ ages were 18 - 99 years, male or female. Exclusion criteria: patients 
with congenital heart disease, rheumatic heart disease, and prosthetic valve re-
placement or repair; history of coronary artery bypass grafting or coronary stent 
implantation; acute coronary syndrome (ACS) within 3 months of onset; pa-
tients with clear hypertension, diabetes, blood disease, thyroid dysfunction, liver 
and kidney dysfunction, autoimmune diseases, tumor diseases, nervous system 
diseases; patients with acute and chronic infectious diseases; patients with trau-
ma, surgical history and anti-infective drugs in the recent 30 days; New York 
Heart Association Cardiac Function Grade 3 or more; patients with statins li-
pid-lowering drugs in the recent 30 days. 

2) Methods Record: The patient’s general information, gender, age, atrial fibril-
lation type, CHA2DS2VASc score, HAS-BLED score, the peripheral venous blood 
was collected on an empty stomach the next morning, blood routine, liver func-
tion, renal function, electrolytes, blood lipids, blood homocysteine, high-sensitivity 
C-reactive protein, etc. Early cardiac color Doppler ultrasound examination, 
measurement of left atrial diameter (LAD), left ventricular end-diastolic diame-
ter (LVDD), left ventricular ejection fraction (LVEF). 

3) Statistical Analysis: Statistical analysis was carried out by SPSS 23.0 soft-
ware. The comparison between the two groups of measurement data subject to 
normal distribution was carried out by T-test; the comparison of more than 
three groups was carried out by one-way ANOVA test, and the comparison be-
tween groups was carried out by T-test. The measurement data not subject to 
normal distribution was carried out by Wilcoxon rank sum test of two indepen-
dent samples; and the counting data was analyzed by χ2 test. For comparison of 
multi-group measurement data, variance analysis was used for normal distribu-
tion and homogeneous variance, Kruskal-Wallis H test was used for non-normal 
distribution or uneven variance. Logistic regression analysis was used to analyze 
the risk factors of atrial fibrillation (P < 0.05). 

3. Results 
3.1. Comparison of Clinical Data between Atrial Fibrillation  

Group and Control Group 

The general information of the patients in the two groups is shown in Table 1.  
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Table 1. Comparison of clinical data between atrial fibrillation group and control group. 

Related indicators 
Control group 

(n = 82) 
AF group 
(n = 86) 

Statistics P 

age 69.55 ± 10.19 71.40 ± 11.21 t = 1.901 P = 0.063 

WBC count (109/l) 6.29 ± 3.56 6.31 ± 2.48 t = 0.109 P = 0.929 

Neutrophil percentage (%) 64.25 ± 8.92 69.33 ± 9.03 t = 3.271 P = 0.002 

Creatinine (mmoI/L) 84.52 ± 10.23 82.33 ± 11.96 t = 1.505 P = 0.139 

Total cholesterol (mmol/L) 3.48 ± 1.01 3.53 ± 0.91 t = 1.033 P = 0.501 

LDL-C (mmol/L) 1.23 ± 0.55 1.66 ± 0.62 t = 2.880 P = 0.006 

HDL-C (mmol/L) 1.16 ± 0.54 1.18 ± 0.29 t = 0.647 P = 0.224 

Triglyceride (mmol/L) 1.32 ± 0.56 1.28 ± 0.83 t = 0.561 P = 0.576 

LVEF (%) 60.22 ± 7.48 53.93 ± 8.14 t = 2.133 P = 0.004 

Left inner diameter (cm) 4.02 ± 1.23 4.70 ± 0.66 t = 2.544 P = 0.014 

Left atrial diameter (cm) 3.14 ± 1.18 4.34 ± 0.77 t = 2.976 P < 0.001 

CRP (mg/L) 2.05 ± 10.98 6.93 ± 17.76 t = 2.23 P = 0.004 

Homocysteine (mmol/L) 7.96 ± 5.21 13.96 ± 3.40 t = 3.79 P < 0.001 

Cystatin C (mg/L) 0.67 ± 0.98 0.92 ± 0.39 t = 4.150 P < 0.001 

WBC count = White blood cell count; LDL-C = Low density lipoprotein cholesterol; HDL-C = High density 
lipoprotein cholesterol; LVEF Left ventricular ejection fraction. 

 
Compared with the control group, the average age of the control group was 
69.55 ± 10.19 years, and that of the atrial fibrillation group was 71.40 ± 11.21 
years. The percentage of neutrophils, LDL-C, left ventricular diameter, left atrial 
diameter, CRP, HCY and serum Cys-C levels in the atrial fibrillation group were 
higher than the control group, the difference was statistically significant (P < 
0.05). The left ventricular ejection fraction of the atrial fibrillation group was 
smaller than that of the control group, and the difference was statistically signif-
icant (P < 0.05). There was no significant difference in white blood cell count, 
creatinine, total cholesterol, high density lipoprotein cholesterol and triglyceride 
between the two groups (P > 0.05). 

3.2. Comparison of Clinical Data between Different Atrial  
Fibrillation Groups  

The average age of patients with paroxysmal atrial fibrillation was 67.45 ± 12.25, 
the average age of patients with persistent atrial fibrillation was 66.92 ± 9.88 
years, and the average age of patients with permanent atrial fibrillation was 76.67 ± 
9.15 years old. There was no significant difference in the age of patients with 
different types of atrial fibrillation (F = 5.018, P = 0.212). The serum Cys-C le-
vels in the permanent AF were higher than in the persistent AF, and the persis-
tent AF was higher than the paroxysmal AF. All were statistically significant (P < 
0.05). At the same time, the study found that the difference in the percentage of 
neutrophils, LDL-C, left atrial diameter, LVEF, CRP, HCY in different types of 
patients were statistically significant (P < 0.05), of which, for neutrophils Per-
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centage, LDL-C, left atrial diameter, CRP, HCY, permanent AF were higher than 
paroxysmal AF and persistent AF, the difference was statistically significant (P < 
0.05). For left ventricular ejection fraction, the permanent AF was lower than 
paroxysmal AF and persistent AF, the difference was statistically significant (P < 
0.05). There were no significant differences in white blood cell count, creatinine, 
total cholesterol, high-density lipoprotein cholesterol, and triglycerides between 
patients with different types of atrial fibrillation (P > 0.05) (Table 2). 

3.3. Logistic Multivariate Analysis 

As shown in Table 3, univariate logistic regression analysis was performed on 
factors such as age, neutrophil percentage, LDL-C, plasma homocysteine, CRP, 
and serum Cys-C, and then multivariate analysis was performed on single-factor 
meaningful variables. It is shown that serum Cys-C, CRP, homocysteine, cystatin 
C, left ventricular diameter, and left atrial diameter are risk factors for atrial fi-
brillation. 

4. Discussion 

Atrial fibrillation is a disease that increases mortality. Some studies have shown 
that atrial fibrillation can increase the risk of sudden cardiac death, major cardi-
ovascular adverse events, heart failure, ischemic heart disease, cerebral infarc-
tion, peripheral artery disease, chronic kidney disease and other related diseases 
[9]. Current studies suggest that atrial fibrillation is mainly associated with 
atrial remodeling, electrical remodeling, autonomic nervous system function, 
gene mutation, increased activity of renin-angiotensin-aldosterone system and  
 
Table 2. Comparison of clinical data between different atrial fibrillation groups. 

Related indicators 
Paroxysmal AF 

(n = 29) 
Persistent AF 

(n = 27) 
Permanent AF 

(n = 30) 
Statistics P 

Age 67.45 ± 12.25 66.92 ± 9.88 76.67 ± 9.15 F = 5.018 P = 0.212 

WBC count (109/l) 6.03 ± 1.71 6.98 ± 3.29 7.01 ± 2.22 F = 0.668 P = 0.518 

Neutrophil percentage (%) 68.45 ± 9.66 70.71 ± 10.44 74.88 ± 7.91 H = 10.033 P = 0.004 

Creatinine (mmoI/L) 77.77 ± 10.93 80.9 ± 9.47 82.15 ± 13.45 H = 2.838 P = 0.242 

Total cholesterol 
(mmol/L) 

3.67 ± 0.83 3.85 ± 0.95 3.21 ± 0.87 F = 2.092 P = 0.137 

LDL-C (mmol/L) 1.52 ± 0.48 1.88 ± 0.67 2.01 ± 0.66 F = 8.230 P = 0.003 

HDL-C (mmol/L) 1.25 ± 0.27 1.26 ± 0.28 1.07 ± 0.30 F = 2.098 P = 0.136 

Triglyceride (mmol/L) 1.59 ± 1.25 1.25 ± 0.72 1.10 ± 0.54 F = 1.198 P = 0.313 

LVEF (%) 57.45 ± 3.64 55.85 ± 8.35 51.29 ± 0.95 F = 7.555 P = 0.004 

Left inner diameter (cm) 4.51 ± 0.58 4.68 ± 0.75 4.84 ± 0.64 F = 0.845 P = 0.437 

Left atrial diameter (cm) 3.82 ± 0.77 4.42 ± 0.71 4.61 ± 0.68 F = 10.265 P = 0.001 

CRP (mg/L) 1.16 ± 1.98 2.02 ± 1.05 14 ± 25.1 H = 26.236 P = 0.001 

Homocysteine (mmol/L) 16.7 ± 3.81 17.3 ± 1.93 21.22 ± 3.79 F = 15.912 P < 0.001 

Cystatin C (mg/L) 0.65 ± 0.09 0.82 ± 0.27 1.15 ± 0.45 H = 34.332 P < 0.001 
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Table 3. Logistic multivariate analysis results. 

Influencing factor B S.E. Wald P-value OR 95% CI 

Cystatin c 2.668 0.256 7.986 0.004 12.56 0.132 - 49.895 

Neutrophil  
percentage 

1.180 2.75 0.768 0.108 2.75 0.654 - 10.411 

LDL-C 0.120 0.346 0.059 0.988 1.601 1.447 - 1.768 

CRP 0.125 0.028 18.186 0.000 1.522 1.144 - 1.965 

Homocysteine 0.134 0.036 15.981 0.000 1.301 1.159 - 1.464 

LVEF −0.049 0.038 0.965 0.213 0.951 0.793 - 1.128 

Left inner diameter 0.137 0.044 6.175 0.010 1.215 1.052 - 1.317 

Left atrial diameter 0.104 0.022 12.358 0.001 1.098 1.051 - 1.181 

 
inflammatory reaction [10]. Inflammatory reaction was found to be closely re-
lated to the occurrence and progression of atrial fibrillation. Inflammatory fac-
tors such as interleukin (IL) [11], C-reactive protein (CRP) [12], tumor necrosis 
factor-α (TNF-α) [13] were found to be associated with atrial fibrillation. Cyste-
ine protease inhibitor C (Cys-C) is a low molecular weight (13 kDa) protein 
produced by all nucleated cells. More and more studies have confirmed that 
Cys-C may play a key role in the detection and evaluation of cardiovascular dis-
eases in addition to being an indicator of impaired renal function. Wang et al. 
have shown that higher levels of serum Cys-C are independently associated with 
increased risk of cardiovascular events, and this risk is not significantly asso-
ciated with GFR [14]. Cys C is also released from cardiac myocytes, and hypoxia 
increases its production [15]. Increased serum Cys-C level can inhibit the effect 
of protease and lead to remodeling of vascular wall. At the same time, Cys-C can 
reduce the decomposition of atrial fibroblasts and cause myocardial fibrosis. 
Myocardial fibrosis is the pathological basis of the occurrence and progression of 
atrial fibrillation [16]. HCY is an independent predictor of cardiovascular and 
cerebrovascular diseases [17]. Serum Cys-C can inhibit the activity of cysteine 
protease and reduce the decomposition of HCY, damage vascular endothelium 
and inhibit the synthesis of NO. Both of them participate in the oxidative stress 
process, lead to ischemia and hypoxia, and cause changes in atrial structure. It is 
easy to induce atrial fibrillation [18]. Cys-C is involved in many inflammatory 
reactions. Serum Cys-C and its degradation products can directly affect the mi-
gration, chemotaxis and phagocytosis of neutrophils, thus participating in the 
whole inflammatory process [19]. Inflammatory reaction leads to fibrosis of atri-
al myocytes, which leads to atrial enlargement, and finally changes of atrial 
structure, leading to atrial fibrillation. Korantzopoulos et al. found that inflam-
mation contributes to electrical remodeling of atrial fibrillation, especially in the 
recurrence or evolution of atrial fibrillation into permanent atrial fibrillation 
[20], which is consistent with the results of Samouilidou’s study [21]. In Budd-
ha’s Framingham’s study [22], we found a close correlation between LAD and 
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atrial fibrillation: the prevalence of atrial fibrillation increased with the increase 
of LAD. Wang Xin and other studies indicated that high serum Cys-C level was 
a risk factor for left atrial dilatation [23], and electrical remodeling caused by 
atrial dilatation and fibrosis could trigger atrial fibrillation [24]. High Cys-C lev-
el is a highly sensitive marker of mild renal insufficiency. Mild renal insufficien-
cy is associated with microvascular endothelial insufficiency [25]. High Cys-C 
level may lead to microvascular endothelial insufficiency, activate RAAS system, 
accumulate extracellular matrix, accelerate atrial fibrosis, and activation of RAAS 
system may also lead to renal function damaged. 

In this study, we found that serum Cys-C level in AF group was significantly 
higher than that in non-AF group. There were differences among clinical types 
of AF. The level of Cys-C increased with the duration of AF (P < 0.05). In the 
process of analyzing the correlation between Cys-C and various clinical indica-
tors, we found that serum Cys-C and inflammation were associated with AF. In-
dicators such as hypersensitivity protein, white blood cell count and percentage 
of neutrophils were positively correlated, which supported that the occurrence 
and development of atrial fibrillation was closely related to inflammation. At the 
same time, the level of LDL-C in atrial fibrillation group was higher than that in 
non-atrial fibrillation group, and increased with the prolongation of atrial fibril-
lation time (P < 0.05). In multivariate logistic regression analysis, we found that 
left ventricular diameter can be a risk factor for atrial fibrillation. This may be 
because atrial fibrillation can lead to ventricular fibrosis, enlargement of ventri-
cular diameter, decrease of left ventricular ejection fraction, and decrease of left 
ventricular ejection fraction, which can also promote atrial enlargement. They 
form a vicious circle. Logistic analysis showed that the elevated serum cystatin C 
level could be used as an independent predictor of atrial fibrillation after adjust-
ing for other factors. 

Because the measurement of serum Cys-C is simple, inexpensive and painful, 
and it can also be used as an evaluation index of renal function, serum Cys-C is 
expected to be an effective marker for evaluating the occurrence, maintenance 
and recurrence of atrial fibrillation, and has important clinical significance. Serum 
Cys-C is also an index closely related to renal function, which is of great signific-
ance for research. It is also important to investigate and analyze the relationship 
between kidney disease and cardiovascular disease. However, this study is a re-
trospective analysis. Although many factors that may affect the results of the 
study have been excluded, due to the small sample size and the drug (the patient 
may take long-term medications such as statins and other cardiovascular diseas-
es before admission) and various factors, the persuasiveness of the research re-
sults is limited, and the reliability of the final conclusion still needs to be further 
confirmed by large-scale and more rigorous experimental analysis. The influence 
of many factors, the persuasiveness of the research results is limited, and the re-
liability of the final conclusion still needs to be further confirmed by large-scale 
and more rigorous experimental analysis. 
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Abstract 
Septic pulmonary emboli rarely cause respiratory failure that requires me-
chanical ventilation. The most common causes of septic pulmonary emboli 
are related to intravenous drug abuse, indwelling intravenous catheters, en-
docarditis and septic pelvic thrombophlebitis. In addition, soft tissue in-
jury-related thrombophlebitis rarely causes septic pulmonary emboli. We de-
scribe a unique case of a 43-year-old man who developed septic thromboph-
lebitis of the femoral vein following soft tissue injury from trauma to the shin 
with ensuing septic pulmonary emboli which necessitated endotracheal intu-
bation and mechanical ventilation. The patient required mechanical ventila-
tion for eleven days, developed empyema and grew out methicillin-resistant 
Staphylococcus aureus on blood cultures. A transesophageal echocardiogram 
was normal, and there was no indication of bacterial endocarditis. In addition 
to eleven days of mechanical ventilation, the patient was treated with intra-
venous heparin, cefepime and clindamycin. These medications were then 
discontinued and the patient was treated with weight-adjusted vancomycin. 
Following the return of cultures, the patient was treated for six weeks with 
ceftaroline 600 mg IV twice a day. In addition, the patient received bilateral 
thoracentesis followed by chest tube drainage until resolution of the pleural 
effusions. The patient made a complete recovery. We describe this case and 
the implications for differential diagnosis and treatment of these two un-
common conditions. 
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1. Introduction 

Septic pulmonary embolism (SPE) is a variant of nonthrombotic pulmonary 
embolism in which a thrombus containing microorganisms causes an inflam-
matory reaction [1]. These thrombi can cause infarction and metastatic abscesses. 
SPE is a rare but serious condition that can pose as a difficult diagnostic chal-
lenge due to its nonspecific clinical and radiographic features, often leading to 
delayed diagnosis [2]. SPE has been associated with Lemierre’s syndrome and 
periodontal disease [3] [4]. CT findings of SPE include peripheral nodules with 
or without cavitation, a feeding vessel sign, and wedge shaped peripheral lesions 
abutting the pleura (Figure 1) [2] [5] [6] [7]. Diagnosis of SPE is based on the 
presence of these CT findings and clinical evidence of infection [2]. 

In a systematic review of SPE from 1978 to 2012, the most common causative 
organism was Staphylococcus aureus, being responsible for 85% of cases [8]. 
This review of SPE found that most cases are associated with the use of intra-
venous drugs (26%), the use of an indwelling catheter (13%), or the presence of 
infectious endocarditis (12%). Less common causes include those associated 
with soft tissue infections (6%). The article cited three papers, documenting five 
patients in total with SPE originating from septic thrombophlebitis (ST) of the 
femoral vein. Of these five cases, three were associated with intravenous drug 
abuse, one case was associated with pyomyositis, and one was associated with a 
soft tissue infection following trauma to the great toe [9] [10] [11]. A recent case 
study also described, the papers cited above were referred to in past tense a case 
of SPE caused by an infected central venous port [12]. Search of the literature 
available on PubMed since 2012 shows no additional instances of SPE due to fe-
moral vein thrombophlebitis. A search of the literature has also shown that SPE is  
 

  
(a)                                          (b) 

Figure 1. CT findings seen in SPE. (a) Multiple peripheral nodules, and a feeding vessel 
sign (Asterix); (b) Wedge shaped peripheral lesion abutting the pleura [7]. 
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rarely associated with respiratory failure [8]. We report a case of a man with SPE due 
to femoral vein thrombophlebitis that is not associated with intravenous drug use. 

2. Case Description 

A 43-year-old man presented to the emergency department with sudden onset 
malaise accompanied by swelling and pain in the right leg. Four days prior to 
admission, he hit his right shin on a trailer hitch in his garage causing bruising 
but no bleeding. The following day after returning home from work, he noticed 
a new onset rash on the right leg and acute onset malaise. Over the next two 
days, the patient slept the majority of the time, before seeking medical care. He 
has a history of underlying bilateral leg edema that began in 2015 following a 
right total hip arthroplasty, according to the patients report. He admitted to ma-
rijuana usage but denied any intravenous drug use. Written consent was given 
by the patient for publication of this case report. 

On presentation, his vitals were: temperature of 102˚F, heart rate of 65, respi-
ratory rate of 16, blood pressure of 117/86, and oxygen saturation of 98% on 
room air. He had bilaterally swollen lower extremities, more prominent on the 
right, with a large area of erythema and multiple bullae over the lateral right thigh 
and knee. The right mid-thigh was exquisitely tender to palpation but without cre-
pitus. Right dorsalis pedis pulse was diminished and capillary refill was delayed. 
Breath sounds were decreased bilaterally and no murmurs were present. Over the 
next five hours, his vitals decompensated to a temperature of 102˚F, heart rate of 
152, respiratory rate of 42, blood pressure of 102/73 and oxygen saturation of 92% 
on room air. 

Initial labs demonstrated thrombocytopenia (105,000 platelets/µL), hypona-
tremia, a lactic acid level of 4.5, and an erythrocyte sedimentation rate of 38 
mm/hr. However, there was no indication of leukocytosis. Blood, sputum, wound, 
and urine cultures were obtained. CT of the right lower extremity demonstrated 
edema, no gas, and a non-occlusive deep vein thrombosis of the right femoral 
vein; CT angiography of the chest demonstrated small filling defects of the right 
upper lobe segmental pulmonary artery as well as extensive abnormal lung no-
dularity of mixed solid and semisolid appearance (Figure 1). Transthoracic and 
transesophageal echocardiograms showed no valvular abnormalities. 

He was initially placed on vancomycin, cefepime, and clindamycin and was 
intubated due to hypoxemic respiratory failure. Heparin drip was held until the 
first day of hospitalization when an MRI could be obtained to rule out brain 
emboli (no head CT with contrast at the time of admission was obtained since 
the patient had underlying chronic kidney disease and had already received con-
trast for lower extremity and chest CT). The MRI of the head showed no arterial 
occlusion, allowing heparin to be started. After being placed on antibiotics, he 
became afebrile on his first day of hospitalization. Blood, wound, and sputum 
cultures were positive for methicillin-resistant S. aureus (MRSA) and urine cul-
ture was positive for multiple gram-positive flora; therefore, cefepime and clinda-
mycin were discontinued and the patient was treated with weight-adjusted van-
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comycin which was given with a bolus dose of 30 mg/kg followed by a daily dose 
of 15 mg/kg that provided therapeutic levels. 

The patient developed new onset leukocytosis which peaked at 16,910/μL on 
the sixth day of hospitalization. On the seventh day of hospitalization, the pa-
tient required bilateral chest tube placement for pleural effusions and to rule out 
and subsequently treat empyema. Additionally, ceftaroline 600 mg every 12 hours 
was added to his medication regimen. His leukocytosis resolved on the eighth day 
of hospitalization despite little clinical evidence of improvement. Fluid culture 
from his bilateral pleural effusion was positive for MRSA and a blood culture on 
the ninth day of hospitalization was positive for Aerococcus viridans. The pa-
tient began having negative blood cultures on the tenth day of hospitalization 
and was extubated on the eleventh. 

Anticoagulation was switched to warfarin on the fourteenth day of hospitali-
zation. Erythema tracking along the course of the great saphenous vein was still 
seen on the sixteenth day of hospitalization (Figure 2). However, an ultrasound 
demonstrated resolution of the femoral vein thrombosis but with complete oc-
clusion of the saphenous-femoral junction. By this time, the patient’s respiratory 
distress had completely resolved, and he was saturating in the high 90’s on room 
air. The patient was treated with antibiotics for 6 weeks and made a full recov-
ery. In the final follow up, the patient was able to return to independent living.  

3. Discussion 

Case reports of SPE have increased recently in conjunction with a change in eti-
ology [13]. In the 1970’s, 76% - 78% of SPE cases were found in intravenous  
 

 
Figure 2. The extremity at day 27 demonstrating 
thrombus filled great saphenous vein with 
branches. This venous obstruction of the great 
saphenous vein developed after thrombosis of 
femoral vein and during treatment. The healing 
wounds on the knee are the site of entry of the 
MRSA into the vascular system. 
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drug users; this association dropped to 26% in cases reported from 1978-2012 
[13] [14] [15]. During this time frame, a majority of SPE cases were caused by S. 
aureus as previously stated. Specific strains of S. aureus contain the virulence 
factor Panton-Valentine Leukocidin (PVL), which is a cytotoxin that destroys 
leukocytes by its pore forming activity [16]. The presence of the PVL gene is as-
sociated with increased virulence, inflammation, and increased rates of ST and is 
found more commonly in MRSA than methicillin-sensitive S. aureus [16] [17]. 
With the increase in MRSA infections since its emergence in the 1970’s, we pro-
pose that the increase of case reports could be due to increased rates of MRSA 
infection resulting in increased SPE rates in the non-intravenous drug using 
population [18] [19]. 

The mainstay of treatment for venous thromboembolism due to infectious 
causes is antibiotics, with or without the use of heparin [20]. There have been a li-
mited number of studies (only one trial consisting of 15 patients) examining the 
treatment of ST and/or SPE with or without anticoagulation in conjunction with 
antibiotics with most data being present in the form of case studies. Falagas et al. 
stated that heparin may be used with good outcomes and minimal adverse ef-
fects in patients with ST but noted that many patients do well on antibiotics 
alone. However, our patient already had pulmonary emboli before the time of 
placement and was therefore restarted on heparin.  

Vancomycin has been the mainstay parenteral drug of choice for treatment of 
MRSA. When started on vancomycin, our patient showed mild improvement by 
resolution of fever, however he continued to require ventilatory support. This 
lack of resolution of SPE with vancomycin alone is possibly attributable to its in-
flammation-dependent, variable tissue penetration and could explain our pa-
tient’s delayed recovery until after the addition of ceftaroline [21]. An additional 
regimen that could have been attempted after prolonged MRSA SPE is dapto-
mycin and rifampin. Reports have shown resolution of SPE in patients who fail 
vancomycin treatment when switched to a combination of daptomycin and ri-
fampin [22]. 

A thrombectomy with vein excision was considered during the illness. Surgic-
al intervention in patients with septic thrombi who fail to respond to initial medi-
cal management can be lifesaving [23]. However, by the time this patient came 
under our care, his pulmonary emboli had become a nidus of infections; there-
fore, it was unlikely that removing the septic thrombus in the right leg would 
have resolved his symptoms. Thus, no surgical intervention was pursued in or-
der to avoid the stress of surgery in a toxic patient. 

Previous descriptions of SPE in adults have been associated with either im-
munologic suppression due to diabetes or intravenous drug abuse. In addition, 
most cases have been presented with systemic symptoms such as fever, chills, 
pleuritic chest pain, and dyspnea. The extrapulmonary sources for the pulmo-
nary emboli have been described as coming from pyelonephritis, vertebral osteo-
myelitis, paraspinal abscesses, pyomyositis, abscess of the thigh, cellulitis, ST, in-
dwelling venous catheters, and endocarditis [9]. Similarly to our patient, patient, 
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CT scans have often showed cavitary nodules bilaterally, and vegetations were 
often not present on echocardiogram [9]. Compared to other cases in the litera-
ture of SPE, this case is unique in that the source of the septic pulmonary embo-
lus was the superficial femoral vein (Figure 2).  

In discussing this case, we present it as a patient who has no recent history of 
intravenous drug abuse. The source of his infection, while still definitively un-
known, could have been caused by hitting his leg on the trailer hitch in his ga-
rage. He did not report any skin breaks as would be expected to provide an entry 
for the MRSA. However, there is evidence in the literature that blunt trauma (toe 
trauma) can result in SPE. Therefore, we propose that our patient’s source of in-
fection was likely introduced from his trailer hitch contusion resulting in a soft 
tissue infection with subsequent development of ST and SPE. 

4. Conclusion 

SPE is an uncommon disorder with an insidious onset that is difficult to diag-
nose. We present a case of rapidly progressive SPE from femoral vein throm-
bophlebitis due to soft tissue injury that required immediate endotracheal intu-
bation and mechanical ventilation. Initial chest CT and X-ray revealed multiple 
nodular opacities peripherally without cavitation, making the diagnosis difficult in 
this patient with otherwise normal laboratory values. ST with SPE often presents 
with protean clinical manifestations and nonspecific radiologic patterns. The di-
agnosis can be difficult to establish and relies on the presence of a febrile illness, 
multiple modular lung infiltrates peripherally on CT scan of the chest, and pre-
disposing factors. We describe an unusual case of superficial femoral vein throm-
bophlebitis causing SPE which required endotracheal intubation and mechanical 
ventilation due to respiratory failure, which is uncommon in SPE. This case em-
phasizes the importance of early diagnosis of SPE and appropriate treatment. 
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