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Background: Staphylococci bacteria cause different diseases, varies from mild skin infections to serious bacteremia. Also they are a
major cause of nosocomial and community-acquired infections globally. Staphylococcus aureus and Staphylococcus epidermidis are the two
important opportunistic pathogens of the staphylococci that both can cause bacteremia.

Objectives: The aim of the present study was to investigate the prevalence and antibiotic resistance pattern of S. aureus and S. epidermidis
among blood culture of patients of Ghaem Educational, Research and Treatment Center, Mashhad, Iran, during 6 years (2006 - 2011).
Patients and Methods: In this retrospective study, hospital medical records of 28000 patients referred to Ghaem Educational, Research
and Treatment Center, Mashhad, Iran, who were suspicious of blood infections during 6 years (2005-2011), were extracted. The patient’s
blood culture with staphylococcal growth and their antibiogram results during 2006 - 2011 were collected and studied.

Results: Staphylococcus spp. were isolated from 600 (2.14%) out of 28000 blood cultures. Furthermore, 420 (70%),170 (28.3%) and 10 (1.7%) out
of 600 bacterial isolates identified as S. epidermidis, S. aureus and other Staphylococcus spp., respectively. Ampicillin, amoxicillin, cefixime,
ceftazidime, penicillin, oxacillin, nalidixic acid and cephepime were the most antibiotics that the isolates were resistant against. Also
vancommycin and chloramphenicol were the most effective antibiotics against S. epidermidis and S. aureus, respectively.

Conclusions: Prevalence of Staphylococcal bacteremia caused by S. epidermidis is fairly high comparing to S. aureus among patients
referred to Ghaem Educational, Research and Treatment Center, Mashhad, Iran. Also the resistance rate of Staphylococcus spp. isolated from

blood against commonly used antibiotic is high, but there are some highly sensitive antibiotic against the infection.
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1. Background

The staphylococci cause different diseases, varies from
mild skin infections to serious bacteremia. They are a ma-
jor cause of nosocomial and community-acquired infec-
tions present all over the globe (1). Staphylococcus aureus
and Staphylococcus epidermidis are the two important op-
portunistic pathogens of the staphylococci. S. epidermidis
is mostly common all over the cutaneous surfaces, whilst
S. aureus is present rudimentarily on the mucosal mem-
branes (2).

S. epidermidis can be distinguished from S. aureus by its
inability to produce coagulase. It colonizes on the skin
and mucosal membranes of the human body and repre-
sents the predominant part of the normal bacterial flora
of skin. S. aureus is colonized in 30% to 50% of healthy
adults, which is persistent in 10% to 20% (3).

Higher morbidity and mortality rates have been de-
scribed in infections by organisms resistant to antibiot-
ics comparing to antibiotic-susceptible ones (4). During

last decades, infection with S. aureus has been increased,
with mortality of 15% - 60% in patients with staphylococ-
cal bacteremia (5, 6). The growing antibiotic resistance
in staphylococcal and other bacterial infections is an
emerging problem (6-8).

2. Objectives

To develop better and efficient health policies regard-
ing treatment and control of the bacteremia, especially
staphylococcal bacteremia, there is need for updated
data about the prevalence of the infection and antibiotic
resistance pattern in each region. This study aimed to
investigate the prevalence of staphylococcal bacteremia
caused by S. aureus and S. epidermidis and their antibiotic
resistance pattern from patients referred to Ghaem Edu-
cational, Research and Treatment Center, Mashhad, Iran,
during 6 years (2006 - 2011).
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3. Patients and Methods

3.1. Blood Culture and Bacterial Isolation

In this retrospective study, hospital medical records of
28000 patients of Ghaem Educational, Research and Treat-
ment Center, Mashhad, Iran, who were suspicious of blood
infections during 6 years (2005 - 2011), were extracted. The
sampling procedure was as follows; the patient’s blood
samples were cultured in biphasic brain heart infusion
medium bottles. The cultured media were inoculated at
37°C for 24 hours. Then they transferred to the subsequent
media and biochemical tests were done for isolation of S.
aureus and S. epidermidis as described before (9).

3.2. Antibiotic Susceptibility Test

The susceptibility of S. aureus and S. epidermidis isolates to
30 antibiotics (Pad Tan Teb, Iran) was carried out using disc
diffusion method (10) and the test’s procedure was done
based on the manufacturer’s construction. In brief the
procedure is as follows: 1.5 x 108 CFU of bacterial emulsion,

transferred to Muller-Hinton agar (Merck, Germany) and
antibiogram discs were placed on the medium. The pre-
pared media incubated for 18 hours at 35°C. Interpretation
of the results were performed using Clinical and Laborato-
ry Standards Institute (CLSI) criteria (11). The results of an-
tibiogram tests were reported as sensitive and resistance.

4. Results

Totally 28000 blood samples were investigated from
which in 600 (2.14%) blood culture staphylococcus spp.
were isolated. Furthermore, 420 (70%), 170 (28.3%) and 10
(1.7%) out of 600 bacterial isolates identified as S. epider-
midis, S. aureus and other Staphylococcus spp., respectively.

According to the antibiogram results, the highest sensi-
tivity rates of S. aureus were against vancomycin (95.2%),
norfloxacin (70.9%), chloramphenicol (95.7%), tobramy-
cin (62.8%) and doxycycline (88.9%). Also S. epidermidis
showed higher sensitivity to amikacin (84%), chloram-
phenicol (84.6%), cephalotin (85.1%), cefazolin (81.5%),
doxycycline (72.4%), vancommycin (97.9%) and norfloxa-
cin (69.3%).

Table 1. Antibiotic Resistance among S. aureus Strains Isolated from Patients with Bacteremia During 2006 - 2011 ¢

Antibiotic, pg/disc 2006 2007 2008 2009 2010 2011 6 Years Total
rD sD
Ampicillin (10) 18 (100) 9(90) 6(100) 11(73) 6(67) 5(71) 55(85) 10 (15) 65
Amoxicillin/clavulanic 2(100) ND? 3(60) ND 15(83.3) ND 20(80) 5(20) 25
acid (20/10)
Cefepime (30) ND ND ND ND 3(100) 16 (100) 19 (100) 0(0) 19
Ceftazidime (30) 1(100) 2(100) 10 (100) 19 (100)  25(96.2) ND 57(98.3) 1(1.7) 58
Nalidixic acid (30) 5(83.3) ND 1(100) ND 4(100) ND 10 (90.9) 1(9.1) 1
Penicillin (10) 33(97.1) 7(100) 15(93.8) 21(100)  30(96.8) 14(933)  120(95) 4(5) 124
Cefexime (5) 4(100) ND 5(83.3) 10 (100) 10 (100) 0(0) 29(90.6) 3(9.4) 32
Oxacillin (1) 3(100) ND 17(94.5) 13 (100) 8(88.9) 1(100) 42(97.7) 2(23) 44
Amikacin (30) 2(333) 1(33.3) 0(0) ND 7(46.7) ND 10(34.5)  19(65.5) 29
Amoxicillin (25) 10 (58.8) ND 6(66.7) 1(12.5) 2(40) 2(66.7) 21(50) 21(50) 42
Chloramphenicol (5) 0(0) 1(33.3) 0(0) ND ND ND 1(4.3) 22(95.7) 23
Cirprofloxacin (5) 4(30.8) 0(0) 0(0) ND 9(33.3) 3(27.3) 16(23.9)  51(76.1) 67
Ceftizoxime (30) 11(34.4) 1(12.5) 6(40) 2(28.6) 4(40) 3(42.9) 27(34.2) 52(65.8) 79
Cefotaxime (30) 8(40) 3(30) 2(18.2) 4(26.7)  10(45.5) ND 27(34.6)  51(65.4) 78
Cephalothin (30) 2(333) 1(20) 0(0) ND 2(50) 2(66.7) 7(30.4)  16(69.6) 23
Ceftriaxone (30) 8(66.7) ND ND ND 13(54.2) 0(0) 21(583)  15(417) 36
Cefazolin (30) 9(39.1) 1(50) 4(26.7) 6(35.3) 3(23.1) 7(53.8) 30(36.1)  53(63.9) 83
Cephalexin (30) 4(20) 1(33.3) 3(42.9) 4(30.8) ND ND 12(27.9)  31(72.1) 43
Gentamicin (10) 10 (30.3) 2(25) 3(23.1) 4(36.4) 1(73.3) ND 30(38) 49 (62) 79
Imipenem (10) ND 2(25) 0(0) 5(333) 9(45) ND 16(35.6) 29 (64.4) 45
Kanamycin (30) 2(333) 1(100) 1(20) ND 4(50) 6(85.7) 14 (51.9) 13(48.1) 27
Norfloxacin (10) 4(36.4) 3(27.3) 5(26.3) 1(10) 9(34.6) 1(50) 23(29.1)  56(70.9) 79
Sulfamethoxazole/Trim-  18(52.9) 4(333) 4(30.8) 6(75) 4 (40) 0(0) 36(46.8)  41(53.2) 77
ethoprim (23.75/1.25)
Tobramycin (10) 3(30) 1(50) 1(12.5) 1(50) 10 (47.6) 0(0) 16(37.2)  27(62.8) 43
Erythromycin (15) 0(0) 3(37.5) 6(40) 9(56.3) 12(41.4) 10(37.5) 40(412) 57(58.8) 97
Azithromycin (15) ND ND ND ND 0(0) 5(41.7) 5(333) 10(66.7) 15
Doxycycline (30) 1(100) ND ND ND 0(0) 1(6.7) 2(11.1) 16 (88.9) 18
Ofloxacin (5) 6(20) 1(50) ND ND ND ND 7(21.9) 25(78.1) 32
Vancomycin (30) 1(14.3) 0(0) 0(0) 0(0) 1(4) 2(133) 4(4.8) 80(95.2) 84
Tetracycline (30) 6(60) 1(50) 4(57.1) 5(38.5) 5(45.5) 4(66.7) 25(51) 24 (49) 49

4 All values are presented as No. (%).
Abbreviations: R, Resistance; S, Sensitive; ND, No Data.
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The highest rates of drug resistance among S. aureus iso-
lates were seen against ampicillin (85%), amoxicillin/cla-
vulanic acid (80%), cefixime (90.6%), ceftazidime (98.3%),
penicillin (95%), oxacillin (97.7%), nalidixic acid (90.9%) and
cephepime (100%). Also the highest rates of antibiotic resis-

tance among S. epidermidis isolates were seen against cefix-
ime (92.3%), ceftazidime (95.5%), penicillin (92.9%), oxacillin
(88.9%), nalidixic acid (86.7%) and cephepime (87.5%). The an-
tibiotic resistance pattern of the S. aureus and S. epidermidis
during 2006 to 2011 is available in Tables 1and 2, respectively.

Table 2. Antibiotic Resistance among S. epidermidis Strains Isolated from Patients with Bacteremia During 2006 -2011 2

Antibiotic (ng per 2006 2007 2008 2009 2010 2011 6 Years Total
disc) rD sb
Ampicillin (10) 22(75.9) 33(673) 10(83.3) 12(33.3) 5(33.3) 6(60) 88(55.3)  71(44.7) 159
Amoxicillin/Clavu- 0(0) ND b 6(40) ND 17(80.5) 1(100) 24(63.2) 14(36.8) 38
lanic Acid ( (20/10)

Cefepime (30) ND ND ND ND 2(100)  26(86.7)  28(87.5)  4(12.5) 32
Ceftazidime (30) 4(80) 3(100)  23(95.8) 45(100)  30(90.) ND 105(95.5)  5(4.5) 110
Nalidixic acid (30) 4(80) 6(100) ND ND 3(75) ND 13 (86.7) 2(133) 15
Penicillin (10) 55(96.5) 47(95.9) 33(80.5) 55(98.2)  41(93.2) 29(87.9) 260(92.9) 20(7.1) 280
Cefexime (5) 9 (81.8) ND 11(91.7) 29(96.7) 11(91.7) ND 60 (92.3) 5(7.7) 65
Oxacillin (1) 6(100) ND ND ND 12(100) 6(66.7) 24(88.9) 3(111) 27
Amikacin (30) 0(0) 6(24) 0(0) 0(0) 3(231) ND 9(17) 44 (83) 53
Amoxicillin (25) 5(38.5) ND 12 (41.4) 1(4.2) 3(37.5) 6(27.3) 27(28.1)  69(71.9) 96
Chloramphenicol (5) 4(10.5) 3(50) 1(12.5) ND ND ND 8(15.4)  44(84.6) 52
Cirprofloxacin (5) 2(10.5)  1(234)  11(29.7) ND 6(143) 10(35.7)  40(231) 133(76.9) 173
Ceftizoxime (30) 9 (31) 18(333) 16 (44.4) 12(54.6) 18(43.9) 13(30.2) 86(38.2) 139 (61.8) 225
Cefotaxime (30) 27(551)  13(31.7) 11(32.4) 17 (42.5) 20 (50) 4(50) 92(43.4) 120(56.6) 212
Cephalothin (30) 2(333) 4(20) 1(4.5) ND 1(6.7) 3(27.3) 11(14.9) 63(85.1) 74
Ceftriaxone (30) ND ND ND ND 21(56.8)  8(66.7)  29(59.2) 20(40.8) 49
Cefazolin (30) 8(18.6) 4(17.4) 5(17.2) 11(20) 2(11.1) 6(22.2) 36(18.5) 159 (815) 195
Cephalexin (30) ND 1(2.9) 3(17.6) 10 (23.8) 1(100) 8(17.8) 23(16.4)  117(83.6) 140
Gentamicin (10) 14 (48.3) 31(54.4) 15(42.9) 25(55.6) 4(19) 14(48.3)  103(47.7) 13(52.3) 216
Imipenem (10) ND ND 3(42.9) 21(40.4)  6(21.4) 0(0) 30(333) 60(66.7) 90
Kanamycin (30) 12(75) 10(62.5) 10(62.5) ND 5(71.4) 3(60) 40(66.7) 20(333) 60
Norfloxacin (10) 12(324) 13(30.2) 15(30.6) 4(222)  12(36.4) 3(25) 59(30.7) 133(69.3) 192

Sulfamethoxazole/ 47(79.7)  35(70) 34(73.9)
Trimethoprim

22(611)  11(64.7)  11(78.6)  160(72.1) 62(27.9) 222

(23.75/1.25)

Tobramycin (10) 6(60) 12 (48) 7(63.6) 0(0) 2(12.5) ND 27(42.2)  37(57.8) 64
Erythromycin (15) 6(54.5) 33(66)  32(69.6) 36(66.7)  31(76.7) 23(79.3)  161(69.1)  72(30.9) 233
Azithromycin (15) ND ND ND ND 9(75) 11(73.3) 20 (74.1) 7(25.9) 27
Doxycycline (30) ND ND ND ND 5(45.5) 3(16.7) 8(27.6)  21(72.4) 29
Ofloxacin (5) 16(30.2)  4(23.5) ND ND ND ND 20(28.6) 50(71.4) 70
Vancomycin (30) 0(0) 4(7.7) 1(2) 0(0) 0(0) 1(3.6) 6(2.1) 274(97.9) 280
Tetracycline (30) 8(34.8) 6(60) 14 (73.7) 13(61.9) 12(75) 8(40) 61(56) 48 (44) 109

 All values are presented as No. (%).
Abbreviations: R, Resistance; S, Sensitive; ND, No Data.
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5. Discussion

S. epidermidis is a normal flora of the human skin (12). So
contamination of needle during blood sampling must be
considered in positive results and probably a percent of
positive results may be biased in these kinds of studies. In
the present study Staphylococcus spp. were isolated from
600 (2.14%) out of 28000 blood samples, from which 420
(70%) of the isolates were S. epidermidis. Only170 (28.3%) of
the isolates identified as S. aureus. As the results shows S.
epidermidis is much frequent in staphylococcal bactere-
mia than S. aureus.

Considering the antibiotic resistance pattern of the iso-
lates, ampicillin, amoxicillin, cefixime, ceftazidime, peni-
cillin, oxacillin, nalidixic acid and cephepime were the
most antibiotics that the isolates were resistant against.
Also vancomycin and chloramphenicol were the most ef-
fective antibiotics against S. aureus, and vancomycin was
the most effective antibiotic against S. epidermidis. During
6 years increasing pattern in antibiotic resistance rate
against some antibiotics can be seen. The antibiotic re-
sistance pattern of the S. aureus and S. epidermidis during
2006 to 2011 are available in Tables 1 and 2, respectively.

As prevalence of infectious diseases have been decreas-
ing during last decades (13), but the drug resistance
became an important issue regarding the treatment of
such diseases (7, 8,14, 15). Drug resistance in Staphylococ-
cus spp. is increasing in its intensity and importance in
health care settings (16). In the present study the high
resistant rates against eight common antibiotics were
observed among the isolates.

S. epidermidis and other coagulase negative staphylo-
cocci are reported to be serious cause of many nosocomi-
al infections during the last two decades. The adherence
and growing competency of staphylococci on plastic sur-
faces is a fundamental phase in the pathogenesis of infec-
tions associated with polymer. Various components that
may be involved in slime production and adherence of
Staphylococcus spp. have been described (17-19).

Methicillin resistant Staphylococcus aureus is one of
the significant nosocomial pathogen with high mortal-
ity and morbidity in patients with suppressed and defi-
ciencies of immune system (20). Also overuse of broad
spectrum antibiotics for infections is a consequently in-
creases the risk of acquiring the infections by resistant
bacteria (20, 21). High prevalence of antibiotic resistance
bacterial infections can be associated to the overuse of
antibiotics (22).

Lari et al. (2000) reported S. aureus in 5.8% of blood cul-
tures among burned patients of Tohid Burn Center in
Tehran, Iran. In their findings S. aureus took second place
after Pseudomonas aeroginosa as the most common cause
of bacteremia among burned patients (23).

Ekrami et al. (2007) studied bacterial infection of blood,
urine and wound of 182 patients reffered to Taleghani
Burn Hospital, Ahvaz, Iran. They reported S. aureus as
the second common cause of nosocomial infection in

burned patients. They noted 58 % of S. aureus isolates and
60% of coagulase negative Staphylococcus spp. as methicil-
lin resistant, but these isolates were susceptible enough
to teicoplanin and vancomycin (24).

Rahimi et al. (2009) studied antibiotic resistance and
isolation of methicillin resistance gene of S. aureus in
Tehran hospitals. They identified 54.7% of their studied
isolates as S. aureus. They reported 66, 65, 88, 88,100, 41,
38, 41, 0, 40, 93, 20 and 64% of isolates resistant against
kanamycin, cephotaxim, methicillin, oxacillin, ampicil-
lin, erythromycin, clindamycin, sulphamethoxazole-
trimethoprime, vancomycin, chloramphenicol, cipro-
floxacin, gentamicin and tetracycline, respectively. All
of their studied methicillin resistance S. aureus and 63%
of intermediate resistant isolates were carried mecA
gene (25). Our S. aureus isolates were highly resistante
against ampicillin (85%), amoxicillin/ clavulanic acid
(80%), cefixime (90.6%), ceftazidime (98.3%), penicil-
lin (95%), oxacillin (97.7%), nalidixic acid (90.9%) and
cephepime (100%).

Zarifian et al. (2014) studied the pattern of antibiotic
resistance among S. aureus clinical isolates of Mashhad
from 2009 to 2011. Their isolates were highly resistant
to Ceftazidime (94%), Penicillin (91%), and Ampicillin
(82%). Nearly all of their studied strains were susceptible
against vancomycin (26). This study showed a resistance
pattern close to our findings, which is not surprising, be-
cause the two studies carried out in the same city.

There is scarce data on blood bacteremia caused by
Staphylococcus spp. in hospitals of Iran. Mohammadi
et al. (2014) studied neonatal bacteremia isolates and
their antibiotic resistance pattern in Sanandaj, Iran (27).
They reported 7.6% positive for bacterial growth among
355 blood cultures from which 74% were Staphylococcus
spp. In their study, the maximum resistance rate among
Staphylococcus spp. observed against penicillin, and am-
picillin, which is similar to our findings. Also 7.5% of their
isolates were sensitive to vancomycin and ciprofloxacin,
but our isolates were showed high sensitivity against
these two antibiotics.

Prevalence of staphylococcal bacteremia caused by S.
epidermidis is fairly high comparing to S. aureus among
patients referred to Ghaem Educational, Research and
Treatment Center, Mashhad, Iran. Also the resistance rate
of Staphylococcus spp. isolated from blood against com-
monly used antibiotic is high, but there are some highly
sensitive antibiotic against the infection.
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