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Truong hop lam sang

* Bénh nhan nit, 66 tudi
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A General Review of the Mechanisms for Steroid or Glucocorticoid Induced
Increases in the White Blood Cell (WBC) Count

Explanation YouTube Lectures Related Content References Keywords

Summary:

= Glucocorticoids (e.g., dexamethasone, methylprednisolone, prednisone) are known to increase the
white blood cell (WBC) count upon their initiation. The increase in WBC count is predominantly
neutrophils (polymorphonuclear leukocytes; PMN).

= The biologic effects that contribute to the increase in PMNs in the circulation are a culmination of
demargination of neutrophils from the endovascular lining (about 61% of the increase), delayed
migration of PMNs into tissue and rate of apoptosis (about 29%) and release of immature (bands)
neutrophils from the bone marrow into the circulation (about 10%).

= As such, it is important for clinicians to consider these effects in order to properly assess the
increase in WBC counts so that a new or underlying bacterial infection is not missed.

= Patients with glucocorticoid induced leukocytosis generally will not present with the typical "left
shift" in the WBC differential seen during an acute bacterial infection, nor should they develop a
fever or experience a worsening of clinical symptoms (assuming that the initial treatments are
appropriate for the condition being treated).
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Last Reviewed: August 2015

fsciola hepatica ma.. @ Nonpharmacologic

Q ¥ %« » 0O

Submit a Comment

Submit a Topic

How to Expand Ref

How to Search

<




Ban luan

135w X @ A General Review of the Mechar X G  left shift - Google Search X | + y

sult.com/articles/steroids-glucocorticoids-wbc-neutrophiles-increase

Gmail B Dich @B VOALeaming Engli.. @ AUDIONET [ Google Dich @9 Hepatitis B - Sympt.. @ Vanishing Bile Duct.. hep Treatment News-.. G fsciola hepaticama.. @9 Nonpharmacologic..
Steroid
‘What are main causes of steroid induced increases in the WBC count?
The answer is a multifactorial culmination of the following biological effects of the glucocorticoids.

= The greatest effect is demargination of the neutrophils from the endovascular lining.4 In short, this is where the neutrophils
attached to the endothelial lining of the blood vessels become detached and are then free in circulation. As a result, when a
lab is drawn via venipuncture from a patient to determine the WBC count, there will now be a greater number of circulating " f———— f—————— =
PMNs. However, it is important to note that the total number of PMNs has not changed. just the percentage of PMNs ‘

residing in each compartment. The demargination of neutrophils makes up approximately 61% of the increase in WBC.4 Reduce L-selectn ‘ DUWH[GSUMES l Inhibit BDOptOSES Release Of band ‘
The details of how glucocorticoid administration causes demargination is described in this EBM Consult article ... click snihesis SE'GEtlﬂJ |EAM1, ofredtontl neutl’ODh“S from
here ¥ PECAM-1 ‘ P bone marrow
= The second contributing factor is a combination of delayed migration from the circulation into the tissue and improved L — L L

survival of circulating neutrophils by suppressing apoptosis (programmed cell death).4-9 These two make up
approximately 29% of the increase in WBC count.4 The delayed migration into tissue is due to glucocorticoid induced down
regulation of adhesion molecules on both neutrophils (i.e., L-selectin) and endothelial cells (i.e., ICAM-1, ECAM-1, Mac-1) 1
lining the blood vessel; these normally allow neutrophils to stay attached to and facilitate transmigration through the vessel D efm.
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wall and into the tissue.5-7 The mechanism for delayed apoptosis is not fully known.8,9

EpoMedicine

» The third factor is glucocorticoid induced release of non-segmented (bands) neutrophils from the bone marrow into the
general circulation.4,10

= This last component makes up only 10% of the increase in WBC count and thus is the reason that patients may not show as
significant a "left shift” as would be seen with bacterial infections.

It is common for patients to reveal a leukocytosis (increased WBC count) within 24 hours of initiation of a glucocorticoid.Qig§H
important for clinicians to be aware of this expected side effect and to understand the rationale for such an increase as well as
appropriate interpretation of the labs given the patient's clinical condition. Keeping all of these things in mind will help clinicians
avoid unnecessary medical work-up for other conditions and avoid patient exposure to additional drug therapy that is not warranted,

such as intravenous antibiotics.
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Multiple effects of GCs on neutrophils. From the top to the
bottom:

* (1) the GC-induced anti-inflammatory protein GILZ mediates
one of the GC-effects that lead to reduction of neutrophil
activation, by inhibiting NADPH-dependent ROS production.
COX and iNOS activities are also reduced by GCs;

* (2) Anxal, which can be indirectly induced by GCs via GILZ,
allows L-selectin shedding, thus favoring detachment of the
neutrophils from the endothelium;

* (3) GCs promote neutrophil survival via several mechanisms:

downregulation of the pro-apoptotic surface Fas receptor,
upregulation of the pro-survival IAP protein family,
upregulation of the anti-apoptotic Mcl-1 protein, and
increased levels of the GR-B isoform,;

* (4) the GC pro-inflammatory effects on neutrophils depend on

an increase of IL-1BR expression levels, a reduction of slL-
1BRa, and an increase of BLT1 receptor for leukotrienes.
White arrows indicate production of ROS or activation of a
downstream protein; bars indicate inhibition of a protein
function; dotted arrows indicate a prevented effect.
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Tai liéu tham khao

* https://www.ebmconsult.com/articles/steroids-glucocorticoids-wbc-
neutrophiles-increase

e https://www.mdpi.com/1422-0067/19/12/4090/htm
* https://epomedicine.com/medical-students/steroid-induced-leukocytosis/




