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Abstract: Intracranial infections are the most serious and common postoperative complications with significant mortality and
morbidity. Myroides odoratimimus (M. odoratimimus), a Gram-negative environmental species and an opportunistic microorganism,
predominantly infects immunocompromised individuals. Limited clinical experiences and documented multidrug resistance have
resulted in a scarcity of data on the treatment of M. odoratimimus infections. As far as we know, this is the first reported case of an
intracranial M. odoratimimus infection with external ventricular drains (EVD) that was effectively treated with a combination of
intravenous and intraventricular tigecycline in an immunocompetent adult host.
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Introduction

The incidence of central nervous system (CNS) infections after neurosurgical operations is about 4.6% to 25%." Infections
associated with external ventricular drains (EVD) occur at a rate of 11.4 cases per 1000 catheter days.” Gram-negative and
gram-positive bacteria are the leading causative agents of intracranial infections. The Myroides genus comprises non-motile,
aerobic, gram-negative bacteria, among which M. odoratimimus is an opportunistic pathogen that primarily affects immuno-
compromised individuals.>* While there are growing cases of clinically relevant M. odoratimimus infections in immuno-
competent individuals generally affecting the skin, soft tissues, urinary tract and blood.”>” Selecting optimal antibiotic therapy
for M. odoratimimus infections is challenging due to its high antimicrobial resistance.®’ Here, we present a rare case of an
immunocompetent patient who developed intracranial M. odoratimimus infection following EVD placement, which was
successfully treated using a combination of intravenous and intraventricular tigecycline. Clinicians should be aware of the
potential for infection with this pathogen, and tigecycline can be a viable option for severe M. odoratimimus infections based
on antimicrobial susceptibility testing results.

Case Presentation

A 55-year-old woman weighing 52 kg with a past medical history of hypertension underwent intracranial hematoma removal for
acute cerebral hemorrhage and hernia at a local hospital half a month ago. The patient was admitted to our hospital in May 2022
with severe coma and difficulty weaning from ventilation. Physical examination revealed that the patient was on mechanical
ventilation without spontaneous respiration, had a Glasgow Coma Scale (GCS) score of 3 points, dilated and fixed pupils with no
light reflex, and negative neuropathological reflexes including head eye reflex, corneal reflex, and Babinski sign. Brain computed
tomography (CT) scan revealed severe hydrocephalus and interstitial brain edema (Figure 1A). Cerebrospinal fluid (CSF) was
obtained via lumbar puncture showed a white blood cell count (WBC) of 60/uL (61% neutrophil granulocytes), a total protein
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Figure | Brain CT before and after endoscopic third ventriculostomy and left EVD. (A) Brain CT scan on admission showing severe hydrocephalus and interstitial brain
edema; (B) brain CT scan after endoscopic third ventriculostomy and left EVD in our hospital; (C) brain CT about one month after endoscopic third ventriculostomy and left
EVD showing improvement of interstitial cerebral edema, but hydrocephalus was still present; (D) brain CT after a new right EVD was placed due to deterioration of

intracranial Myroides odoratimimus infection while hydrocephalus was significantly better than before. Red arrow: catheter of EVD.

level of 97.5 mg/dL, and a glucose level of 2.45mmol/L, while the simultaneous blood glucose level was 10.3mmol/L, and CSF
cultures was negative (Table 1). It was noted that she had pneumonia and intestinal infection meanwhile, a 10-day course of
piperacillin-tazobactam (Tazocin, Wyeth Lederle S.R.L.) 4.5g intravenously (IV) over 2h 4 times daily was prescribed.
Endoscopic third ventriculostomy and left EVD was performed on the 13th day of hospitalization after controlling the pneumonia

and intestinal infection. Empirical administration of meropenem (2g IV q8h, Beineng, Shenzhen Haibin Pharmaceutical Co. Ltd)

Table | Cerebrospinal Fluid Tests and Culture During Hospitalization

Day RBC Count, | WBC Count, | Neutrophil (%) | Glucose mmol/L | Protein g/L Culture
Cells/mm? Cells/mm?

| 3840 60 6l 245 0.98 Negative

24 16,960 30 75 2.86 3.03 Klebsiella acidophilus

31 3000 961 80 1.35 2.83 Negative

35 120 280 75 1.34 2.45 Negative

41 140 120 20 1.79 1.48 Negative

43 300 65 10 25 1.33 NA

49 10 120 20 5.06 2.44 Myroides odoratimimus™*

55 300 14,000 85 0.05 827 Myroides odoratimimus

57 1000 371 80 3.6 3.81 Myroides odoratimimus

62 7200 120 45 4.28 333 Mpyroides odoratimimus (mNGS)

64 1700 150 30 4.92 3.69 Negative

66 NA NA NA NA NA Negative

71 840 35 35 4.8l 3.28 Myroides odoratimimus (mNGS)

75 4000 59 10 3.94 3.32 Negative

78 50 25 4.1 3.53 Negative

85 1000 69 0 471 1.50 Negative

87 1000 42 3 4.99 1.41 Negative

90 NA NA NA 6.04 1.63 Negative

Note: *Both of conventional culture and metagenomic next-generation sequencing showed Myroides odoratimimus.
Abbreviations: CSF, cerebrospinal fluid; RBC, red blood cell; WBC, white blood cell. mMNGS, metagenomic next-generation sequencing; NA, not available.
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was initiated after the surgery, and the patient was successfully weaned off the ventilator, although brain CT scan still suggested
hydrocephalus and interstitial brain edema (Figure 1B).

On the 24th day of hospitalization, the patient developed fever and neck stiffness. Laboratory analysis of CSF obtained
via the EVD showed a WBC of 30/uL (75% neutrophil granulocytes), a total protein level of 303.2 mg/dL, and a glucose
level of 2.86 mmol/L (the simultaneous blood glucose level was 7.8mmol/L), a chloride level of 114mmol/L. The CSF
culture identified Klebsiella acidophilus, which was resistant to carbapenem but susceptible to amikacin. Consequently,
intravenous amikacin (200 mg q12h, Amikacin Sulfate Injection, Chengyi Pharmaceutical Co. LTD) was administered in
combination with intracerebral ventricular injection (ICV, 30 mg qd). However, on the 31st day of hospitalization, CSF
obtained via the EVD showed a WBC of 961/uL (80% polymorphonuclear leukocytes), a total protein level of 283.6 mg/dL,
and a glucose level of 1.35mmol/L (the simultaneous blood glucose level was 9.77 mmol/L), a chloride level of 111.1mmol/
L, indicating a deterioration of the infection. Therefore, the antibiotics were switched to colistin IV (750,000u over 2h q12h,
Colistin Sulfate for Injection, Shanghai SPH New Asia Pharmaceutical Co. LTD) in combination with ICV (100,000u qd).
During the follow-up period, the patient’s fever gradually subsided, and the CSF analysis showed a decrease in leukocyte
count to 65/uL (10% polymorphonuclear leukocytes), a decline in total protein level to 133.1 mg/dL, and an increase in
glucose levels to 5.06 mmol/L (the simultaneous blood glucose level was 7.2mmol/L). Three consecutive CSF cultures
were negative (Table 1), allowing for discontinuation of antibiotics. A brain CT scan (Figure 1C) revealed improvement in
interstitial cerebral edema, although hydrocephalus persisted, and CSF drainage from the EVD tube exceeded 200 mL
per day, necessitating prolonged retention of the EVD. At that time, the patient exhibited spontaneous respiratory triggers,
a Glasgow Coma Scale score of 4 points, and bilateral pupil reduction with slow light response.

Unfortunately, on the 49th day of hospitalization, the patient experienced a resurgence in body temperature (increased
to 40.5°C) accompanied by sepsis, the blood WBC increased to 39.95x109/L, C-reactive protein (CRP) was 146.2mg/L
and procalcitonin (PCT) was 8.07ng/mL. CSF culture showed M. odoratimimus (conventional culture and metagenomic
next-generation sequencing/mNGS) which was only susceptible to tigecycline (Table 2). The blood culture showed

Table 2 In vitro Susceptibility of the Myroides odoratimimus Isolated in Cerebrospinal Fluid

Antibiotic MIC Value (ug/mL) Interpretation (S, I, R)
Amikacin 264 R
Ampicillin 232 R
Aztreonam 264 R
Ceftazidime 264 R
Ciprofloxacin 24 R
Ceftriaxone 264 R
Cefoperazone/sulbactam 6mm* R
Cefotetan 264 R
Ceftazidime avibactam 6mm? R
Cephazolin 264 R
Cefepime 264 R
Fosfomycin 6mm? NA
Gentamicin 216 R
Imipenem 6mm* R
Levofloxacin 28 R
Meropenem 6mm* R
Polymyxin B 64 R
Ampicillin/sulbactam 232 R
Sulfamethoxazole 216/304 R
Tigecycline 22mm? S
Tobramycin 216 R
Piperacillin/tazobactam 2128 R

Note: *Antibacterial circle diameter.
Abbreviations: MIC, minimum inhibitory concentration; S, susceptible; |, intermediate; R, resistant; NA, not
available.
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growth of Trichosporon asahii. To treat the infections, the patient was administered a combination of meropenem (2g IV
q8h), tigecycline (100mg IV ql12h, Tygacil, Wyeth Lederle S.R.L.), and voriconazole (400mg IV ql12h loading dose
followed by 200mg IV ql12h, Vfend, Pfizer Europe MA EEIG/Pharmacia & Upjohn Company LLC), and she was on
ventilation again. Six days later (on the 55th day of hospitalization), the sepsis was under control, and the blood culture
yielded negative results. However, body temperature was 38.2°C, the CSF obtained through EVD showed a WBC of
14,000/uL (85% polymorphonuclear leukocytes), a total protein level of 827 mg/dl, and a glucose level of 0.05mmol/L
(the simultaneous blood glucose levels of 13.9mmol/L). The CSF culture remained persistently positive for
M. odoratimimus (Figure 2, Table 1), and the minimum inhibitory concentration (MIC) of tigecycline against
M. odoratimimus was 0.5 mg/L. Consequently, the patient received intracerebroventricular (ICV) administration of
2mg tigecycline q12h, which was diluted in saline up to a volume of SmL and injected through the EVD catheter within
two minutes after removing an equivalent volume of CSF through EVD. The EVD catheter was closed for two hours
after each dose of injection, and a new right EVD was placed as well (Figure 1D).

Following the adjustment of the antibiotic regimen, the patient exhibited a gradual normalization of body temperature
on the next day, and the blood and CSF cultures became negative after nine days of intraventricular injection combined
with fifteen days of intravenous administration of tigecycline. A CSF sample obtained through the EVD displayed
a WBC count of 150/uL (30% polymorphonuclear leukocytes), a total protein level of 368.5 mg/dL, and a glucose level
of 4.92 mmol/L (blood glucose level was 9.7 mmol/L). Brain magnetic resonance imaging (MRI) revealed the presence
of partial blood accumulation in the right thalamus, along with mild hydrocephalus (Figure 3). The patient underwent
surgical excision and drainage of the blood accumulation, and the right EVD was replaced with a new left EVD on the
66th day of hospitalization. The blood accumulation and CSF sample culture were negative. After repeated negative
results of CSF culture, the administration of tigecycline IV and meropenem was discontinued on the 69th day of

Protein g/L =—@=Glucose mmol/L
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Figure 2 Protein and glucose in CSF during hospitalization.

Figure 3 Brain MRI revealed partial blood accumulation in the right thalamus associated with mild hydrocephalus. (A) TIl-weighted image; (B) T2-weighted image; (C)
diffusion-weighted image (DWI); (D) flair image.
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Figure 4 Brain CT on the first day and the 12th day after removal of EVD showing deterioration of hydrocephalus. (A) Brain CT on the first day after removal of EVD
showing mild hydrocephalus; (B) brain CT on the |2th day after removal of EVD suggesting aggravation of hydrocephalus.

hospitalization. The EVD was removed, and ICV tigecycline administration was stopped on the 77th day of hospitaliza-
tion due to a significant improvement of CSF test results, and CSF drainage from the EVD was less than 50 mL per day.
Additionally, repeated lumbar CSF sampling revealed no recurrence of intracranial infection 12 days after antibiotic
discontinuation, while brain CT scanning demonstrated a deterioration of hydrocephalus (Figure 4). Consequently,
a ventriculoperitoneal (VP) shunt was inserted on the 92nd day of hospitalization, and the patient was weaned off the
ventilator. The GCS score was 5 points with involuntary eye movement, and she was transferred to the general ward for
further rehabilitation.

Discussion
The incidence of postoperative meningitis resulting from neurosurgical interventions ranges from 0.34% to 3.1%, causing
significant morbidity and mortality.'® EVD is a frequently employed neurosurgical procedure utilized to manage raised
intracranial pressure, alleviate an obstructed ventricular system, or promote drainage of CSF to ameliorate intracranial
infection or intraventricular hemorrhage. Aimun A Jamjoom et al reported a national rate of EVD-related infection of
9.3% in the UK and Ireland."'

Several risk factors have been identified for EVD-related infections, including prolonged indwelling time, repeated

12716 With the risk increasing in the

CSF sampling, CSF leakage around the catheter, and bilateral ventricular drainage,
first week. However, different studies have reported varying results for indwelling times longer than one week, primarily
due to the inconsistent definitions of EVD-related infections.'? Studies have demonstrated that CSF diversion, CSF
leakage, and catheter insertion site dehiscence after brain surgery are associated with an increased risk of EVD-related
infections. Nevertheless, the duration of EVD use of more than 7 days showed no significant correlation with infection
risk.'® Williamson et al showed that the risk of EVD-related infection increased by 8.3% for each CSF sampling from the
EVD.'* While the risk of intracranial infection decreased from 17% to 11% overall and definite ventricular infection from
10% to 3% once sampling frequency was once every 3 days. '

Our patient was diagnosed as ventriculitis and meningitis (VM) according to the recent report of Karvouniaris et al'’
reviewing the current perspectives on the diagnosis and management of healthcare-associated VM. It was challenging to
manage VM associated with hydrocephalus. Our patient underwent a third ventriculostomy and left EVD as
a temporizing measure after the improvement of pneumonia and intestinal infection. A VP shunt was not feasible due
to the patient’s CSF tests indicating intracranial infection with significantly high protein and low glucose levels, despite
negative CSF cultures. The patient developed intracranial Klebsiella acidophilus infection after 11 days of continuous
CSF drainage from EVD. The pathogen was controlled by colistin after the failure of amikacin IV combined with ICV
injection (overall treatment period of one week) according to the guidelines issued by Infectious Diseases Society of
America,'® meanwhile, IV antimicrobial administration was suggested if the patient did not clinically improve on solely
systemic antimicrobial treatment.'” The interstitial cerebral edema improved due to successful drainage, but hydroce-
phalus persisted, with CSF drainage from the EVD exceeding 200 mL per day. CSF from EVD showed a high level of
protein with a low level of glucose, although cultures were negative at that time. Thus, the indwelling time of EVD was
prolonged for drainage of CSF as well as IV antibiotics. It was recommended that the duration of IV antibiotic treatment
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was 2-3 days after CSF sterility although the overall treatment may last for up to 3 weeks following culture negativity.'’
In our patient, the total duration of IV colistin was 21 days. The EVD catheter was not changed regularly. Hong et al*
displayed that routine EVD replacement was not helpful for reducing EVD-associated infection. According to the
Infectious Diseases Society of America’s Clinical Practice Guidelines, patients with intracranial infection caused by
gram-negative rods should be reimplanted with VP shunt 10 days after CSF cultures are negative.'® After the control of
intracranial Klebsiella acidophilus infection, the implementation of VP shunt was deferred. However, during the waiting
period, there was a recurrence of intracranial infection, and M. odoratimimus was identified from the CSF that was
drained from the EVD. The extended retention of the EVD, frequent CSF sampling, repetitive ICV, and exposure to
carbapenems constituted risk factors for EVD-associated infection in the patient.

M. odoratimimus is a non-motile, contact-positive, straight rod-shape Gram-negative bacterium with round ends and
no endospore formation. It has a fruity odor and exhibits yellow pigmentation, and can grow well at 37°C. Previously
classified as Flavobacteria, it was later reclassified as a member of the Myroides spp. genus and further divided into two
categories, namely Myroides odoratus and M. odoratimimus in 1996.*' 1t is widely distributed in the environment,
particularly in water and soil, and is known to cause opportunistic infections in immunocompromised individuals. The
main risk factors for M. odoratimimus infection are related to exposure to contaminated water sources, animal bites, and
catheters, such as urinary catheters, deep venous catheters, EVD, and VP shunting. Clinical reports have demonstrated
that M. odoratimimus infections are prevalent in immunocompromised individuals. Ktari et al reported that the extensive
use of carbapenems in Tunisian hospitals may have led to the emergence of pan-resistant M. odoratimimus strains.*>

Some cases of soft tissue infection, bacteremia, urinary tract infection, have been reported in patients with immunosuppres-
sive diseases, such as diabetes mellitus, alcoholic cirrhosis, COPD on long-term corticosteroid treatment. Cellulitis and
bacteremia due to M. odoratimimus was reported by Bachmeyer et al*> and LaVergne et al.>* Several other serious soft tissue
infections caused by this organism in immunocompromised hosts were described with favorable outcomes.>*> 2’ Outbreak of
urinary tract infections caused by M. odoratimimus in immunocompromised patients was reported in a Romanian hospital” and
Turkish.’

Clinical infections in immunocompetent patients also have been described in recent years. Maraki et al® reported an
immunocompetent child suffered from M. odoratimimus soft tissue infection following by a pig bite, which causing
osteolytic lesions. Another occasion was a 72-year-old male with septic shock due to M. odoratimimus isolated from soft
tissue and lung specimens.’® Lu et al’ reported a catheter related blood stream infection with septic shock caused by
M. odoratimimus in an immunocompetent adult.

The opportunistic organism could cause life-threatening infections due to rapid disease progression and high levels of
drug resistance. Till date, three cases were reported fatal. One case was an immunocompromised host suffered from
pericardial effusion due to M. odoratimimus from India with the history of chronic kidney disease and undergoing
maintenance haemodialysis.®>’ In another case, an elderly male with urinary tract infection was found to have
M. odoratimimus in urine culture. Although the patient was immunocompetent, he did not respond to antibiotics for
the pan-resistant pathogen and succumbed to death.” Recently, Kurt et al described a severe case with COVID-19
pneumonia undergoing CRRT (Continuous renal replacement therapy) and ECMO (extracorporeal membrane oxygena-
tion) ending with fatality due to the pan-resistant M. odoratimimus bacteremia.’”

Intracranial infections with Myroides spp. were rarely represented. A 6-week-old infant with hydrocephalus later

developed Flavobacterium odoratum ventriculitis was described early in 1985.%% Casalta et al**

reported two cases of
pneumonia and meningitis caused by a New Nonfermentative Unknown Gram-negative Bacterium resembling
Flavobacterium spp. from the hot-spring area in the south of France in 1987, but the rod was not named. There was
another meningitis due to Flavobacterium ceti after neurosurgery in a patient with diabetes mellitus.*® Our study presents
the first reported case of intracranial infection with M. odoratimimus following EVD surgery, and we document our
approach to treatment utilizing a combination of IV and ICV injection of tigecycline. Our findings contribute to the
existing literature on intracranial infections caused by M. odoratimimus in immunocompetent individuals.

The treatment of M. odoratimimus infection was challenging for its high antibiotic resistance. Multidrug resistance
could be attributed to several factors. Most strains were resistant to [-lactams, carbapenems, monobactams, and

aminoglycosides.* One strain of M. odoratimimus was found to produce Amp-C beta lactamase.*® Mammeri et al and
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others had identified chromosomally encoded B-lactamases and other metalloenzymes to hydrolyze carbapenems and
other B-lactam antibiotics.’’ Chromosome-encoded p-lactamases TUS-1 and MUS-1 had also been found in
M. odoratimimus and Myroides odoratus.>’* Shuang Yang analyzed the resistance of 22 isolates of M. odoratimimus,
six of them produced MUS-1, a novel variant of blaMUS-1 encoded with MUS-3 protein was found in the remaining 16
isolates causing highly resistant to most available antibiotics.*® The identified strain M. odoratimimus PR63039 was pan-
resistant and the resistance genes were associated with resistance to beta-lactams (blaOXA-347, blaMUS-1, blaEBR-1),
tetracyclines (tetX), sulfonamides (sul2), macrolides (ereD, ermF).>*

Biofilm formation was another factor of drug resistance. Arianna Pompilio studied the ability of M. odoratimimus to
form biofilm through a vitro “skin-like” model. The results showed that M. odoratimimus could form biofilm biomass in
a time-dependent manner, while independent of glucose concentration, the resistance genes (gyrA, acrB) increased
significantly during the planktonic-to-biofilm transition.*°

The therapy of M. odoratimimus infection, particularly in cases of intracranial infection, is limited due to poor
penetration of most antibiotics through blood-brain barrier. Literature regarding antibiotic options is primarily based on
case reports. Treatment of M. odoratimimus infections has shown efficacy with various antibiotics, such as ciprofloxacin
in combination with imipenem/cilastatin, tigecycline, ciprofloxacin, piperacillin/tazobactam, teicoplanin, cefoperazone/
sulbactam, levofloxacin and intraventricular cefotaxime, depending on susceptibility test results.>***-**3%33 pompilio
et al* described that meropenem and tigecycline were obviously more active against planktonic cells than biofilm cells,
while levofloxacin and tigecycline acted as a bactericidal mechanism. But the tested levofloxacin, meropenem and
tigecycline were not able to completely eradicate preformed biofilms. Gunzer et al*® analysed MIC results for 43 strains
of M. odoratimimus about 20 important antibiotics. Only one strain was susceptible to ampicillin and two strains were
susceptible to piperacillin/tazobactam, four strains were susceptible to imipenem, 74.4% of the strains were susceptible to
meropenem, only one strain was susceptible to tigecycline. In our case, when the patient developed M. odoratimimus
ventriculitis during the period of colistin ICV, meropenem and tigecycline was given immediately intravenously
according to drug sensitivity test and the experience of these reports.

Tigecycline is a glycylcycline antibiotic which is active against a large range of multidrug-resistant Gram-positive and Gram-
negative bacteria.*' It was widely used in different clinical settings including pneumonia and blood stream infection. The CSF
concentration of tigecycline was about 7.9% of their serum concentration due to the lack of penetration to CNS.** There have
been some reports of multi-route tigecycline for the treatment of intracranial multidrug-resistant infection.*>** Lauretti et al*?
first reported a case of intraventricular tigecycline for multi-resistant Acinetobacter baumannii intracranial infection. In our case,
tigecycline 100 mg IV over 2h ql2h was initiated immediately combined with meropenem, but the intracranial infection
deteriorated six days later. Study of Wilkie et al*®
antibiotic treatment was significantly shorter than that in intravenous antibiotic therapy. The guideline recommended that if

suggested that the clearance time to CSF sterilization in intraventricular

intravenous therapy failed, intraventricular antimicrobial therapy should be considered, and that the dose and intervals of
intraventricular antibiotic therapy should be adjusted to 1020 times the MIC of the pathogenic microorganism depending on the
CSF concentrations of antibacterial agents, ventricular size, and daily drainage from the ventricle.'® The MIC of tigecycline
against M. odoratimimus was found to be 0.5 mg/L in our patient. Due to the poor penetration of tigecycline into the CNS, our
patient received ICV administration of 2mg tigecycline every q12 h, and EVD catheter was changed concurrently. In our report,
CSF became sterile after 20 days of intravenous tigecycline and 22 days of ICV injection. No toxicity about neurological adverse
effects, such as epilepsy, muscle spasm occurred in our report. This case report contributes to the literature on clinically relevant
isolation of M. odoratimimus in immunocompetent patients with intracranial infection and documents the successful antibiotic
treatment of M. odoratimimus despite its resistance to most antibiotics.

The limitation of our article is that it is a case report, and more clinical cases are needed to support our results and to
evaluate the safety of intraventricular tigecycline.

Conclusion

The incidence of nosocomial infections of atypical multidrug resistant organisms has gradually increased due to broad-spectrum
antibiotics therapy. M. odoratimimus can cause nosocomial infections even infection outbreak and death although it is an
opportunistic pathogen. Clinicians should be alert to M. odoratimimus infection especially in immunocompetent individuals. For
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intracranial infection of M. odoratimimus, tigecycline IV combined with ICV could be a therapeutic choice, but mainly according
to the susceptibility test. We need more clinical cases to support our conclusion.

Ethics Approval and Patient Consent

Our study was approved by the Ethics Committee at Zhejiang Provincial People’s Hospital (approval number is
20220386) in accordance with the ethical standards of Helsinki Declaration. The written and informed consent for
publication of this case and any details was obtained from the patient's husband as a legal guardian because the patient
was unconscious, and the informed consent for publication of any details was also obtained if she regained consciousness
in the further. We strictly abided by data protection legislation and ethical standards, patient’s personal information such
as name, gender, hospitalization number won't be appeared in terms of images, laboratory examination of our article.
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